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It is a great pleasure and privilege to welcome the members
of the Twelfth Annual Congress of the International Astronautical
Federation to Washington. Many members of adhering organizations
in the United States have gathered at this first meeting of the Federation
in this country to greet their colleagues from other countries and to
join in discussions of scientific, technical, legal, and social progress
in that great human adventure, the exploration of space. We hope that
you may participate not only in the many formal sessions and social
events but in the informal discussions and conversations which
establish and strengthen personal friendships. Those of us from
Washington hope that you will have a little time for visiting some of
the many points of interest, including the Smithsonian Institution,
in whose halls we meet thlS a;fternoon, and other scientific centers
in and near the city.

As the astronomers continually remind us, the exploration of
space began centuries ago with the human eye as the sole instrument.
Observed regularities in the apparent motions of the stars gave rise to
the early clocks and almanacs. As science developed, new methods
of measurement and more and more refined measuring instruments
were developed. From the light and other electromagnetic radiation
penetrating the earth's atmosphere, astronomers through the centuries
have gained a tremendous amount of knowledge about the size, distance,
motion, chemical composition, temperature, and other physical proper-
ties of the celestial bodies.




Today, following the picneering work of Tsiopkovskii, Oberth,
and Goddard and the more recent large-scale development of rockets
for military purposes, man has at his disposal the means of sending
instruments far out into space and of venturing himself for short dis-
tances to explore and to discover and to learn. In four years we have
made a modest beginning and the pathway ahead is one to be followed
by men of vision, courage, and faith.

The word "exploration" brings to mind the great voyages of
discovery of Columbus and Magellan over the broad oceans and of
Peary and Scott across the forbidding icy wastes of the polar regions.
For millenniums the explorer was restricted to the surface of the earth.
But in the last century he left the earth's surface for the first time in
a hot air balloon, soon rising to heights of a few miles. Then on
December 17, 1903, centuries after the first legends of human flight,
man left the surface in controlled flight in a relatively fragile vehicle
of wood, wire, and cloth which you may see in a nearby building.

The exploration of space by unmanned vehicles began on October 4, 1957,
when the first artificial satellite of the earth, a man-made moon, was
launched into orbit. So far man has sent no less than 65 such artificial
moons into orbit around the earth and four in orbit about the sun. The
total weight of these objects is more than 330,000 kilograms (75 tons),
not much compared with the weight of the moon, but an impressive
beginning.

The International Astronautical Federation was founded in 19%20.
Article 1 of its first constitution stated that "the IAF shall exist to
promote and stimulate the achievement of space-flight as a peaceful
project.” The exploration of space by man is geographical exploration
on a grand scale, if we may expand the meaning of the term "geographical.”
Our nearest neighbor, the moon, is about 385,000 kilometers (240,000
miles) away, or roughly ten times the circumference of the earth. Venus
is at a distance of about 1100 times the earth’s circumference. The first
steps in accomplishing the first aim of the IAF have been taken and the
necessity of continuing manned exploration is widely recognized. Thus
in a recent policy statement the Space Science Board of the National
Academy of Sciences strongly emphasized that "planning for scientific
exploration of the moon and planets must at once be developed on the
premise that man will participate. ... Man can contribute critical
elements of scientific judgment and discrimination in conducting the
scientific exploration of these bodies which can never be fully supplied
by his instruments, however complex and sophisticated they may become. "




The proposed new draft of the IAF constitution now pending
for adoption at this meeting lists as the first objective "To advance
the development of astronautics for peaceful purposes." This change
gives recognition to the manner in which astronautics has actually
developed in its first four years. In addition to activities in the manned
exploration of space, great progress has been made in space science
and technology and their application to practical use in weather,
communication and navigation satellites as well as to the support of
space-flight by man. The diversity of the titles of the papers included
in the program of this congress illustrates the broad interests of the
members of the Federation.

Great progress has been made in space science. Although this
field is of primary interest to the Committee on Space Research of the
International Council of Scientific Unions and to several of the individual
international unions, the Federation has an interest in the results in
relation to technology and the design of spacecraft for specific purposes.
The principal goals of space science are to investigate the earth and its
atmosphere and the influence of the sun upon the earth; to study and
understand the nature and history of the earth, the moon, the remainder
of the solar system, and the universe; and to search for the presence
of life outside the earth.

The principal peaceful use, in addition to scientific investiga-
tion, which has advanced greatly during the first four years, is the
application of weather satellites to global cloud observation and weather
forecasting. During the week of November 13th the representatives of
the meteorological services of more than 25 nations will assemble to
participate in a workshop, in which these weathermen will observe the
reception of cloud photographs from the current weather satellite, if
it is still performing satisfactorily. They will be given practical
training in the interpretation of the photographs, so that on returning
home they will be able to make effective use of data transmitted to them
in day-to-day forecasting. The use of satellites for worldwide communi-
cation looks egually promising.

The IAF constitution lists four additional aims which are worthy
of emphasis and comment in connection with the Congress which we are
opening this afternoon. They may be summarized as: (1) widespread
dissemination of technical and other information; (2) stimulation of
public interest and support; (3) encouragement of participation in
research by international and national agencies and individuals; and
(4) cooperation with international and national agencies on all aspects ¢
of the natural and social sciences related to astronautics and the peace-~
ful uses of outer space.




‘This Congress is a key factor in the prompt and widespread
dissemination of information on astronautics to the key scientists,
engineers, and other professionals of the world. This process will
be effective to the extent that space activities are carried on in the
open and the results shared with the world community. Scientists
and engineers need complete and detailed gquantitative reporting. The
interplay of free analysis and discussion by the leading research
workers of the world leads to more rapid progress in every country
because new results may appear anywhere within the tremendous
range and scope of scientific and engineering knowledge underlying
the exploration of space. ‘

Space exploration has advanced from the realm of phantasy
and dream through the stage of discussion of conceptual schemes to
a demonstration of technical feasibility. The greatest needs of the
immediate future are the stimulation of widespread public support
nationally and internationally and the achievement of cooperative
efforts on a global scale.

Widespread public support requires a major effort from all
of us to interpret to people of many backgrounds not only the "how"
but also the "why" of space exploration. To describe our objective
merely in terms of a technical task, i.e., to send a 3-man expedition
to explore the moon, fails to secure the support of many, particularly
of my generation. We must explain again and again the role in a
scientific and technological age of an activity which catalyzes and
integrates the expansion of the frontiers of knowledge. The real
values lie in the major development, in science and technology
applicable to do what man will in space rather than in the mere
accomplishment of man setting foot on the moon.

The large sums of money required in this effort are not spent
in outer space or on the moon; they are spent in the factories, work-
shops, and laboratories for salaries, materials and supplies. The
new knowledge and experience are transferable to other areas of
industry, as in the past in the development of the automobile, airplane,
and nuclear reactor. Education will profit. Society will gain through
the discipline of cooperation in a major task. We must convince the
public that the exploration of space is an activity of critical importance
for the future of science, industry, education, and public welfare in
every nation, and that funds so spent will return benefits many fold.
Perhaps the lessons of the history of aeronautics may help.




¢

Finally, a major goal of the IAF is international cooperation
in astronautics. Perhaps the most significant development in the first
four years of the Space Age is the growth of international cooperation
in space exploration on a wide scale. In an international program
under the Committee on Space Research of ICSU the first two coopera-
tive satellite launchings will take place in the first haif of calendar
year 1862 and others will follow. At the last Congress in Stockholm,
& symposium on small sounding rockets revealed the interest in and
possibilities of sounding rocket programs as the first step in space
exploration for many countries, singly or in concert, who could not as
vet engage in satellite programs. As already mentioned many countries
are cooperating in weather research associated with satellite observa-
tions and several are preparing to cooperate in studies of communica~
tion via the active communication satellites to be launched next year.
Nineteen countries are engaged in cooperative tracking and data
recording from satellites and space probes. There are growing
activities in the exchange and training of personnel. I can testify
from my own personal experience that international cooperation in
the exploration of space does contribute to friendship and understanding
among nations andthat substantive scientific contributions come from
the participants.

The IAF is an association of organizations, each of which is
represented in the General Assembly. Within the IAF there has been
established the International Academy of Astronautics and an Interna-
tional Institute of Space Law. These bodies are composed of elected
individual members and engage in meetings and colloquia on specialized
topics, the making of awards, and publication.

In closing these introductory remarks to the discussions which
are to follow, I would emphasize the major importance of the role of
the talented individual of vision who may come from any race or country.
Every accomplishment of the human race must be preceded by the vision
of that accomplishment in the mind of some individual. Many of you have
read Irving Stone's "The Agony and the Ecstacy," a novel of Michelangelo,
the sculptor. Before the rough lumps of marble can be transformed under
the tools 57 the sculptor to reveal the forms imprisoned within it, the
sculptor must see these forms with his mind's eye. So too with space
exploration. Though finally implemented and realized by a large and
highly competent group of men, each worthwhile accomplishment is
first a vision in the mind of some one man. The exploration of space
requires many such men of vision to be identified and supported in the
many nations here represented, so that we may proceed from vision to
accomplishment.

I hope that this Twelfth Congress will be outstanding in its con-
tribution of the realization of the objectives set forth in the constitufion
of the Federation.
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net completely fuliilled, roclkket relicbility increescs-..:

proportion to the number

The first Saturn SA-L vehiclie ig ‘Tect in height. AT 1ift-
off it will weilgh about 925,300 npound: For carly Tlights Tthe eight
H-1 engines in the first stage are rated at 165,000 pounds of thrust
each, giving a stage thruct of 1.3 million pounds. Beglnning with
flight aumber five, the.enzinas will 7 a thrust of 188,000 pounds.
cach, or 1.5 million for the stege. '

In this flight the bcester will corry soLe €00,00C pounds of
prDcllant about 150,000 pounds less thon the designed cay
The lnert S-IV ctagc, welghing about 23,uoo tOand; will be
with 90,000 pounds (aimost 11,000 gal ioqu; of wate T i1
[ ’
o~

5

e Y i '
has & stage welght _of ‘car*y 3,00C nwounds, and carries 100,000
pounds (12,000 gallons) of w*wc e Gummny payioad, thernose sect-
ion of a 'Jupiter missile, welghs s;?gncly aore than a ton,

L

The S-I and S-IV stages for this flight were fabricated at the

Marshall Space Flight Center, and General “ynamics/IS"?o"‘v5100
rovided the S-V stage. The iive S-IV stage is being developed

or later flights by Douglas Aircraft Co. ALl stages moved Irom
funteville to Cape Canaveral by water. The rocket was erected on
its pad in late August. The last several weeks have been spent in
bccklp out the vehicle and the launch facility and prevaring for
launc ’

O

The launch will cceur a a
million co**ar facility compiete
for the first time.

{See "Saturn Launch Complex 34."

'r»‘
'L‘/)

A t"l

rn Iounch Complex 34, & m
in suhes 1961, which is b

The major objectives of the flight may be summarized as
follows: ' '
- Prove thc operation of launch fazcilities for Saturn vehicles
-- such things as propellant supply systems, ground support
equipment, automatic checkout eguipment, ilnstrumentation,
- and Launch pedestal with hold-down arms;

~ Determine in
the controll
engine cutorf

-flight perfo;manbg of the eight booster nngines
ing movements of The four glmbﬁlled engine and
£ and prcpellant ut lllvaule

- Verify structural integrity of the vehicWe s alrfrane,
evaluating stress at critical moments of flight and deter-
mining vibration and bending va,!ues°

Other flight object ives are to confirm we“ouyfpmc characteris
tics, correlating pEleCue stal ;*¢cy and pO“LOfﬂ LCE with that.en-
countered in flight and to demonstrate The capability of the modifie ™

\

ST-80 Stuolilzed olat*orm in the guidance gnd control system. N/
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A nensurorents, data Tran.J
mMLTTC per;.,mwuc; felloving Liltoll, |
Follow sem2 oif informeticn ©o Le tranz-
mitiod aw light: fuel G oyvﬂcn levels and TLcow rates, ,
cngilne turbing ltaenperature o s of valves; Temperatures |
of engine bvaarings, hbat exe , tall i, .G
exhaust, hizh precsure spneres @ - pressurid T S pressure
in combustilon ch‘wocw” cronellant s, inert per geg; strain
and vibreavicn mcasuremcnts vipoual ver the rocket: ansle of
atsack and angular velocity; enzin c tor positionsg and hydraullic
cil level; stabilizﬁd platior o elocity measurements; motion
of. engines, propellant level roipect to engine cutell; and tattery
voltage and current, and inverier freguency

ording stations a

c
on, apout 100
e

~Aa

=Y o v 3, - Y
‘»c:e c‘ 2 will be recordcd
g

“ha

Complex 34 an sewhere at Canaveral. R
“blockhouse” LC urvme’ts will be taken during the co ﬂtpown and fl'gn
herally dupliceaete oheé most cril ents

These measuremen gener it
listed above; now ver, the data flow directly to the
Center for thc immediate observation and usge by test

I

ENVIRONMENTAL

1

|

= =, g |

MEASURING PROGHAM |
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One of the'new” problems which coafront the designers ci large
rockets is that of sound The Mapshall Center has conducted & two—yea
research program at Pun:sxille, using scale models and later compled ™
configurations of the Saturn booster. The object is to study tae ~
nature, intensity and transmission qualities of this type of gsound to|
aid in the location of test and launch facilities in order TO assure j
an adequate degree of protecticn for personnel and property. 5

The study program will continue at Canaveral with tThe £lignT of

& dition to acoustical meavurcaents, vibration

a2 ~ements of the several types will be
made at and s ﬂ compiex, e€lsewhere on Cape Canaverz
and on Merri't Isiand an inland up to a distance of about 10
miles from the launch sive. ‘

0

IR

C
f\’ 0 L]

RS
n
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A total of °bout 5
3 pd
T

ity of the measurements are being made by MSFC, Oualr
crganl articipating include the fAir Force Mlssile Test Centeér
the 1 nautical Systems Division's envirommental survey teln,
and the U. S . Coast and Geocdetic Service, the latter of which will
conduct ground vibration measurements. :

'\f‘.ﬁ-l o~

Extensive meteorological ca
advance of the launching for corr
tal measurenents.

T 111 be taken for
elation with resul
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Followinz are

7-600 to T-575

T-0:25
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The engines are ignited in pairs
ond after the previous palr.
launching pcabstal untll proper combustion is achiev

of' a sec
. held on its
;Y in all engines.
\~/ four seconds.

- T Y 3 q N2 em e P L ) e
Launcn oy countdown uCC,*ﬂ: &c T o~ 000 minutes.,
I ) -~ v T e s . LI SR N e

me ol the major steps in this count:

O e Vv e e e Ty A o s L A P
Den LouUl INsTIrunNent Ccanisiclrs at thge TOD &1

F -

the booster

7t S e e \ En PR ~ E -
Venicle nower on to exercise electrical
comnonents

- [P ] -y - o e -~ tded I P

nitial renge »oaor and AZUSA Tezts

T 3 -‘OJ/ T A A o~ At~ Ya! £y 14 t).)'ﬁ‘ oo o311 e Y
Leac 10% o Llguld oxygen (adboul «v 000 nounds)
(2] " b -

for leal check .

% < i, R T e D oo are s A s o~
Lctivate 8T-G0 stabilized platform in guidance

. 3 3 = m T e de pn
gystem and cheek roll and yaw navigation coumands

o~ Do m . L - ) ey o [f2 B e
Transfer To internal power for briel check of 11
T
batteries

Command control checks and connect unarmed destru
block

a

Remove last

Secure launch control center

Complete loading liquid oxygen (replenish to 1ift-

Pressurize various pneumatic systems

Firing command and automatic sequence

"

Retract Tona cable boom

Ignition

each pair about a tent

After ignition the rocket

ey

The hold-down period normally will not exceed

1-5
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aansTorred o NASA's newly-establiished Marshall Shace Flisht Center.
THE SATURN VEHICLE o

The first Saturn com*gu:;:;onJ krown as C-1, will consist of a
maximum of three stazes, S-I, S-IV and 8-V. There is & 10-vehicle
researen and development fiight test program, No more than two Live
stages will be flown in These 10 tessts. In Tthe first four, only the
booster (9-I) will be live. In the nexXt oW the pooster and The gecond
stage (S-IV) will be live, VWaile the primary purpose of the first 10
flights is to prove the vehicle, the last fcour fliizhts, SA-7 shrougn
Si-10-- &lso wWith two stages -- will have gecondary missicns of testing
eerly models of the Apollo spacecralt.

Tnitially it was planned to use taree live shazes in the agt
four of these 10 C-1 flights. Two recent changes i The »rogram,
however, will permit the accoiplishment of the Apollo misgions using &
two-stagze rocket: 1) the thrust of the 3-1V stage was increised Irom
70,000 pounds to 90,000 pounds by the addition .of two engines, and
2) the propellant capacity of the S5-I is 4o be increased beglnning with
the fifth Tlight. -

On the first four flights, with inert S-IV and S-V stages, tThe
vehicle will be about 152 feet high. TFor The next two flights, in
which the S-IV will be live, an extended payload adapter-instrument
comparcweﬂc will compensate for the deleticn of the S-V, providing a
vehicle of approximately the same helght. Bezinning with flight number
seven, the venicle, with Apollo spacecraft, will be about 170 feet ln\\)
height. Also beginning with fiight five, aerodynamic fins will Dbe addeu
ot the booster's tail section. Liimination of the S-V s tagzge in these
flights lowers the rocket's center of szravity, waich makes the fins
desirable. But tne main reason for adding fins is to give the Saturn =
capabllity fcr a broadly- ~varied misgsion in the future.

Tn the first flights using inert upper stages ballasted with
water, the C-1 configuration will welgh about 92,,000 oourds at liftoff.
in later “lig’ts using Apollo hardware as payload, the C-1 will weigh

1,100,000 pounds.

Lcvanced con;;gu“au"OWQ of Saturn are under intensive study by
NASA. Plans call for the first stage or boosier (S-IB} of advanced
Saturns to be powered by two or more 1,500,000 pound thrust ¥- 1l engines.

Following are desc ”iotions of the Saturn stages:

powered by a cluster or

S-T: The Saturn C-1 first sbtage (S-I) is
eignt ﬁBEkethﬂp H-1 eng 1nes, each of which will ultimately produce
138,000 pounds of thrust to give a total of ’,BOU,OOO pounds, equilvalent
to a maximum of 32,000,000 horsepowsr. The H-1's in the SA-1 launch are
rated at 165,000 pounds thrust each.

The H-1 engine, an advanced and compact offspring of the Juplter,
and Thor engine, was seleclted because OL its relative simplﬂclty, ear;
svailability, and proven reliability. t burns RP-1 (kerosenec) fuel
ané liquid oxygen. Major changes incorporated in the H-1 include &




cipght H-1 engi: 2C T0o & clgnt-lesged thrust frane
cn the ait end of the ve eG L Two scuare pnatlterns. The
Tour inboard engines are = ‘end canvted at a tnrec-degrec
angle to the long axis o 3 The cuthoard engines are canted
at an angle of 6 degrees LOUN T C gimbals wulbﬁ Dvnnn* them to be
turned through anglies of uvup o 7 l aegre rol of the
vehicle during first stage powered izht
narate Tanks fecd the eighv H-1 engines, Clustered in a
& large center Tanik of 105 incheg in dilamcter are eight
, each 70 inches in diamster, The cehter Tank and four
ntain licuid oxygen, while the remaining Iour,cuter tanks -
2osene fuel, The fuel contalners are pTCSSu”léeA by gaseous |
Ten ried in 48 fiberglass spheres atop the tanks, and the ligquid
oxXygen contalners are pressuyized by geseous oxygen obtained by passing
liguid oxygen through heat exchangers that are part of each engine
package '

The fuel ftanks as well as those containing iiguid oxygen are inter-
connected at the base To allow the maintenance of egual levels in all
tanks cduring burning. In case one engine malfunctlons and is cut off

~ring Clignt chis arrangement permits the remaining seven engines to
~onsune the fuel and oxygen iJuenQ A reebhs gine, Thusg, the
ou;“ing time of the seven remal ining engi caged and there is
little logs in overall booster performan

The nine propellant tanks are attac ton by an eight—'
legged spider bean, -

One test nmodel and the flight SA-2 booster have been succc;s;ully
static Tired some 20 times including severzl full duration runs of about
120 seconds. '

Late

The first
r ones will

at NASA*s large

Cran

P“op

Octover 7 and proposals are to be

wance Plaﬂt,

Likewise,

€
t

ten Saturn flight boosters

be produced by a contr

rocket ass
New Orlean

S-18 booste

enbly plant bein
s, La.

are peing »

roduced at

MSFC,

actor now in process of selection
ichoud

establishe

d at the M

s Will be built at the Michoud pliant
due to be recelved on Octobe

osals for the S-I contract were
Regquests for QUObuthnS were available tTo industry on the S-IB stage cn

S~-IV: The

S-IV, whi

will bE powered by six 15,
hyderegen-liguld oxygen eng

N

in 8

The S-IV 1
clooment was
anta Monica,

s 18 feet in diameter and about 40 feet

begun some
Calif.

submitted by November 8.

15 months ago by tne Douglag Aircraft-

2"./

h
-

in length.

h is the second stage of the C-1 vehicle,
000 pound thrust Pratt and Whitney liquid
nes, kxnown as the RL-10.
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T of the S-IV is primcrily an aluminum eylindrical
.. - N e al - e Y - n -

; T licuid-oxyyen ucL.".lC wn\l the larger lTorward

3 SR  JRUR I
_lQILQ—qufOﬁeﬂ u»LK.

Aftached to tThe cylindrical secvl small rockeTs to be used
in separction of the S-IV Ifrom the s ath. At the forward end of
the CyllrQ*+CuL container is the z=tr szembly or foxward adapter
wihleh will provide support Ior a SD& r S-V 3tage, Retrorocikets
for separation of The S-IV and S-V arx G on tThis adapter.

S~-V: The 5-V, which will be the third cstage for some later C-1
operaticnal Ilights, Will be a Centaur modiflled For use on Saturn. This
stage uses two RL-10 engines of the typne employed in the S-I7,

The basic pressurized stainless steel structure of Centaur will be
used as well &as most of the basic com;onents developed by Gene ral
Danmlcs/qsc naucics uLVlSlOQ &t San Diego for the Atlas-Centaur One
exception 1s the fact buau skin unLCC 1ess must be increased to accommakﬁe
the heavier payloads of the Saturn vehicle. The S-V Zs 10 feetv in

dlameter and 29 feet tall.

S-V modification design studies ere presently being conducted by ™
General Dynamics. \_

GUIDANCE AND CONTROL

Tne initial Saturn guidance and control system will be primarily an
adaption ¢f Jupiter system comgonents ©o meet Saturn requirements. One
significant departure will be the addition of rate gyros as sensing
elements. - Structural bending of the large and relatively flexible Saturn
requires the consideration of rate gyros for stebilization,

Saturn will use all-inertizl guldance., More advanced hardware will
be introduced into the system as the guldance missions beccme more
demanding. Cbject of The guidance scheme 1s ©To provide a universal
system that is capable of pbrform;ng a verlty of mission requirements
placed on the vehicle to meet payload OuJCCleQSq This universal
guidance concept will allow a variety of reguirements with & minimum of
changes, :

-speed digital computer

Heart of the final gulidance sgcheme is & high
incorporating advanced technigques of design and packeging and capable of
meeting Saturn's high rellability stendards and difficult missions in
terms of programming.

For S8-I, for example, the guidance system will automatically give
Cory otlve signals necessary to canpensate for deviations resulting frrm
loss of thrust should one of the elgqt H-1 englnes fail To perform \_/
DrODEriy. :
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SARURYN LAUNCH coMplny 35

The Saturn heavy space
Cape Canaveral from the lary
o e P 4= SR - o E RN
gite -~ and the rfirst sucn for
the peaceful exploration of

LY R e T

The messlive site nas
" 1 ~ YR - 3 = - ~
Compnlex 347 and ic located
AN L= PO 4 Py a - £y -t S
maltimillion dollar facility

_ Construction of the complex was accomplished Tor
the National Aeronautics and Space Administretion under
he direction of the Jacksonville (Fla.) District of

1 - - ‘2l ey
the U. S. ALrmy Corps of Engineersd.

Mejor industrial contractors were Diverzified
Builders, Inc. of Montebello, Calif., for the L& nch
Control Center; Xaiser Steel Corvoration's Fabricating
Divigion, Montebello, Calif., for design and constructlion
of the service tower; and Henry C. Beck Co. of Palm
Beach, Fla., for the launch stand and appur: nant facili-

ties.

ctorate, a part of the
Georgp C. Marshall Space Fligh{ Center, Huntsville, Ala.,
drew uD the general criteria from which the facllity

Was conutrucued. v. Kurt H. Dzbus, who heads LOD,
cirected the installation of ground support equipment.
His organization will conduct launchings from the
complex,

unch Operations Dire
,

ot
V)

.

Q
&

Although unin cnded, the word “complex" is a
fortunate name foxr the facility. It is complex, and

big. Here is a thumbnail sketch.




-
A L5-acre installation, dominated by a movable structure
310 feet high eand welghling 2,800 tons,
& Launch Control Center with wallg 12-Test Thick having
a steel door two feet thick which weighs 23 Tons.
Zfficient fuel and licguid oxygen stovage facilities which
are capavie of pumping 750,0C0 pocunds cf filuid into the big
booster 1n approximately an hour.
* L launching pedestal foundation wreinforced oy 4,L00 cubic
vards of concrete and 580 tons of steel.
3o, ;. -\.; . . - - - : ° 2 . »
* A total of 100 million pounds of concrete used in
construction.
* A unigue Automatic Ground Control Station, a room 38
feet wide by 215 feet long, locateu beneath the concrete and
steel launching pad.
FUTURE LAUNCH FACILITIES
About a mile north of Complex 34 is the site where NASA's —
new complex, designated 37, will be consitructed. A $15 million Y
contract for initiael woxrk on it has been awarded. Scheduled
. -~ 2 e I 3
for first-phase comyle ion late in 1902, this new complex wiil
ved by a common, rail- .

eventually have two launch pads, ser
riounted tower " L
Farther nor of 34 is the site of vprojected NASA expansion
which will perm it The construction and operation of six or nore
large Saturn and Nova-class lauvinich vehicle complexes, "

—1

C

NASA has announced plans for the acguisition of some 80,000
acres for this expansion which covers lands north and west of
present Cape lfacilities.

The planned complexes will be a base for manned lunar
ghts and other missions requiring advanced Saturn and Nova-
ss boosters.

4l

MAJOR ELEMENTS OF COMPLEX 34U

Service Structure -~ The service structul
It has twin legs measuring 70 feet by 37 fee
center opening, in which the rocket is situ

is 56 feet wide.

-}

3-2 | 'S
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The mein firing operation will
floor. Iguisoment includes firing console,
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the operating area. Pre-launch activities !
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Launch Pad -~
conecrete, is 458
Speclal Toundation
structure and the

Pedestal -- The pedestal is located in the center of the
launch né D“d. It is L2 feet square and 27 feet high. The
ucao~t 21 Poundation contains M 400 cubic yarcs of concrete and

580 uOﬂS of steel. Its depth varies from elght feet at the
cenucr to four feet at the edges.

Bolted to a ring et the tor
four are support arms and the ©
and restrain it from liftoff un
has been achleved by all eight

of the pedestal are eﬂgnu arms,
ner four both support the rocket

til the proper burning condilition
saturn qulpbs.
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Urpili pedecstal is the
wanilical © co provide
electriczl, e rocket. AT
Lresent the 1 be increased
in neight & rocket .

Automatlic Ground Control Station -- 4 room knovn ag the
autonatic ground contyol station 3 v beneatn
a major yortion of the nad. It n point .
for all measuring and checkout e en
pressure ges. IT is not occupic

Tuel Svstem -- RP-1 fuel {kerosene) is provided to the
booster Ifrom two ebove-ground tanks locaved about 950 feet
from the launch pedestal., The tanks have a capacity of 30,000
gallons each. Unlike many fueling operations, thils one is
completely sutomated, velng operated from the control bullding.
Normally, the booster will be fueled in sbout 40 minutes.

Iiguid Oxymen System -- There are two liguid oxygen (LCX (ﬂﬁ
storage tanks some 050 feet from the launch pedestal, well re- ~—
moved from the fuel facility. A six-inch line feeds the wocket
at a flow rate of up to 2,500 gallons per minute., IT will Teke .
zbout 4C minutes te £ill the Saturn booster's five LOX tanks, -
which ncld an estimated seven tank car loads. y

High Pressure Gas Facility -~ There eare several uses of
gaseous nitrogen and helium in the preparation end Tiring of
the Saturn. A high-pressure gas facility is located about
1,100 feet  from the launch pad. There are 36 storage vessels
divided into two groupns. Four contain helium used for bubbling
the LOX tanks of the booster. Thirty-two contain nitrogen
which is used for purging fuel and LOX lines, englne and .
ingtrument compariments, for air bearings and Tor certain
pressure-operated components such as valves.

Skimming Basin -~ A skimming basin is located about 300
feet frcm the edge oOf the pad on the beach side., This vat 1s
used to collect fuel which might be spilled on the pad, thus
preventing it from entering normal Cape drainage canals.

Co -y 1
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The developgeht of the Saturn s£phace vehlcle gysten
is & Joint effort of govern ‘ciec private indusztry
under direction of the National el Space Adminis-
Cration. “

Washington, tThe Director of the
ffic zrams ig Thomes P, Dixcon. Effective
Novembe L recrganizvation of
WAEA, ‘ urn development will
be in Togrens. R :
Hechard B, Canright
its inception.
. X 1 of DOD's Advanced
Research Projects Agency wh : 8 authorized design
and development of the eigh ine Saturn bocster. Head-
guarters dlrectlion of Qacu tions is by Sanmuel

Snyder.

<

The Satu%n development progrem 1s under technical
sction of the CGeorge C. ’wwsna*~ Space Flight Center at
tsville, Ala. Dr. Vern zun is dirvector. Deputly
ector for research and s Dr. IEberhard F. M.
s and Harry H. Co“ma y Qirector for )
inistration. .

Director of MSFC's Saturn Systems Office is Dr. Cswald
4. Lange.

Other technical offices and research and development
divisicns supporting Saturn develiopment and thelr directors
are: Aeroballistics, Dr. Ecenst Ceisgsler; Computation,

FEelmut Hoelzer; FabriC“+1Ou senbly Engineering, VWerner,
uers {acting); Future Projects, Heinz H. Koelle; Guidance
and Control, Dr. Walter Hd@U"C'ﬂﬂﬁh; Lignt and Mediunm
Vehicles, Hans Hueter; ILunar Program Planning, Hansg H. Maus;
Research Projects, Dr. Ernst Stuhlinger; Structures and
Mec anics, William A. Mrazek; Quality, Dieter CGrau; Test,
Ker Heimburg; and Launch Operations Directorate, Dr.

r

e

ct =

. Debus.

o

Dr. Debus will direct launch acTivi £
deputy is Dr. Hans F. Grusne. Albert Zeller 1 e
mechanical office and Carl Sendler ig chief of asurer
and tracking. Test supervizor 1ig Robert Moser and Maj Roecco
Petrone is chief of Saturn project office.

—
i

-
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'Veh'cle;

The Marshall Center, whose
lzunched the Juniter C, Junc I
is Fabricating and assemblin
boocsters, the four inert sec
related research throughout

Some 80 per cent of the Cente n
is going directly to private industr rone
agencies. And, much of the remaining 20 per OLQu ig awarded
cutside of NA3A to other government agencies for various techni-
cal and administrative supporc.

: _

During the period of July 1, 1800 (the date on which the
Saturn program wes officially transferred to NASA from CThe
Army) to August 30, 1961, 17 organizations have each rdceived con-
tracts totaling $500,000 or more in connection with: the Saturn
program.

These major contractors, the dollar amount recelived and
& brief uescrlpt on of the services or goods contracted for
ax e listed alphebetically as follows: i

LAir Rese rch and Development Command, Andrews ALD morce

Base, Washington, D. C., $; 6;5 CO0 for administration of —
funds in the deve lopmcwt of a licuid hydrogen-ligquid oxygen (\j

engine, ‘”pllmlﬂaqj design studies of the Saturn S-V stage,
and procurement of rocket propellant;

er, Tullshoma, Tenn., s
tg of altitude, engzine
and for providing

LArnold Hng;ruer;n
$683,263 for study of
b.er.oallﬂnu and other T

»qu

wind tunnel test time;

Aveo Corp., Cincinnati, Ohio, $582,7%%4 for developing
data transmitter components, Taor_uacing structural components,
develoving ground equipment to separate sampled data traris-
mitted from Saturn, and testing radio guidance eguipment in
venlcle;

The Bendix Corp., Detroit, Mich., $539, 405 for develop-
ment and fabrication of liguid level gage for Saturn contalner
tanks, vahicle stage separation 1oaicaco , guidance and con-
trol system components and high-pressure spheres for pressur-
izing Saturn fuel tanks in flight;

Brown Engineering Co., Hun
“”ﬁ"nvd englneering pe%bowncﬂ as
esearch projects on the Saturn
ootlc 1 and weight-meas ufing toc
ing the center of gravity and ma

ille, Ala., f)6,222,665 for
gned to various design and

v
si
program, and fabrication ol
1
S

DEES]

v ¢F

el I—”O ('} [#3]

ng for aligning and determin-

moments of inertia of the iv/

L-2

!

oo e —— e ot s
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SN

Chrysler , £
fapricaticon of ) Saturn pay-
load units, inves ricration oi ludricants,
enalyels of structural materials, tests of englne end vehlcle
components, and services of trained engineering percnnel;

n “ . 3 - e § oy S I ~
Dougles Aircraft Co., Santa lMonica, Ca

1
for development ol the jO,OOO—Uou"a~thrust S
which will be employed as the gecond stage ©
configuration.: Co H .

i)
.2
turn 5 ;V S aﬂe,
C e
s Co

) Flexonices CO“”., Calumet snd Hecla., Inc., Maywood, Ill.,
42,974,1"9 for engineering, fabrication and‘cesti;g propellant
vent, press LCT zation and feed lines for Saturn bocster;
»

Fayes Alrcraft Corp., Birminghem, Ala., $ 0,388,441 for
182 of trained engineering versonnel, design and manufacture
of Saturn fabrication tooling and test equipment, and test
and checkout of ground support ecquipment at Saturn launch
facility, Cape Canaveradl;

5

Lockheed Alrcralt Coxt Marietta, Ga., u_,SWO 755 foxr

., Mariet

febricatlon of MaJOT components in Saturn tail section,
precision tooling for assemdling booster flame snhield and
pressure and functlonal checkout edqu uipment for booster;

Minneapolis Honeywell Regulator Co., Minneapolls, Minn., ‘
$866,120 for adapting existing guldance package to meet :
Saturn requirements, studying control and dyneamic stability - :
characteristics of Saturn vehicle, and providing gyros,
sccelerometers and related instrumentation;

North American Aviation, Inc., Los Angelesg, Califl.,
58,627,128 for development by Rocketdyne Division of Saturn
E-1 and J-2 engines, fabrication by Space and Information
Systems Divisilon of Saturn inter-stage fairings and licuid
oxygen valve assemblies, and studies of Saturn recovery
system and future vehicle concepis;

Pratt and Whitney Division of United Alrcralt, West
Palm Beach, Fla., $18,070,820 for development of liguid
oxygen-liquid hydrogen RL-10 englnes for Saturn upper stages;

Progressive Welder and Machine Co., Pontiac, Mich.,
$885,230 for fabrication of booster assembly fixtures and

varicus drill and weld fixtures for booster;

, Buntsville, Ala.,
ion test fixtures, Tabri-
& scaffolding;

Redstone Machine and Tool Cord.
1 =~ - - Y -
$711,790 for manufacturing Ol DIeCLis
cation and assembly tooling and larg

4-3
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

IB20 H STREET. NORTHWEST - WASHINGTON 25, D. C.
TELEPHONES: DUDLEY 2-6328% . EXECUTIVE 3.3260

3
4

FOR RELEASE: AM's Saturday

October 7, 1961
RELEASE NO, 61-222

NASA REQUESTS PROPOSALS CON SATURN S-IB STAGE

The National Aeronautics and Space Administration today
invited 27 firms to-:submit proposals for the position of prime
contractor on an advanced Saturn booster stage, S-IB. .

Detailed documents spelling out the scope of the work were
made avallable to the firms by NASA's Marshall Space Flight
Center, Huntsville, Ala. No preproposal conference is planned.

The S-IB will be the world's largest known rocket unit.
It will have at least three million pounds of thrust -- double
that of the present Saturn S-I booster. The unit is to become
the first stage of an advanced Saturn rocket slated for use in
the nation's program of manned lunar ‘exploration.

Plans call for the S-IB to be powered by two or more F-1
kerosene/liquid oxygen engines each developing 1.5 million pounds
thrust.

The companies will have until November 8 to submit their
proposals to Marshall. Evaluation will then follow with re-
sulting recommendations to be made to the NASA Administrator
8o that a firm can be selected in December.

The chosen contractor will partiéipate in the design and
development of the vehilcle and will perform production and testing.

. The booster i1s to be produced at NASA's new Saturn launch
vehicle assembly plant, New Orleans, the former Michoud Ordnance
Plant which will be reactivated shortly. The initial Saturn S-I
booster also will be produced at the New Orleans plant.

NASA invited as potential offerers all firms that obtained
requests for quotations on .the S-I contract. An S-I preproposal
conference was held at New Orleans September 26 and bids on that
project are cue October 16. '

- END -

-




¥
'
|

nE PR @ mER L
AR AN Fi iﬁm i\ i

M

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
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FOR RELEASE:

RELEASE NO. 61-223 LURR R
SYNCOM DESIGN. AND OPERATION

Design of the SYNCOM communication: satellite is. nearly
complete, the National Aeronautics and Space Administration
announced today in disclosing preliminary details of the,
satellite's construction and operation.

SYNCOM is an experimental active repeater communicatlon-
satellite to be placed in a 24-hour orbit. It is to be
launched from the Atlantic Missile Range at Cape Canaveral, Fla.
in late 1962. SYNCOM will be used to relay telephone and
telegraph communications over near Hemispheric dilstances. Barly
SYNCOM- will not have the capability to relay television signals.

These are some of the details on SYNCOM:

Tt will be cylindrical, 25 inches high, 28 inches in
diameter, and weigh about 55 pounds, excluding an attached solid
propeliant rocket motor. This motor, called the apogee motor,
will be used to inject the spacecraft into a circular near-
synchronous orbit when the SYNCOM reaches apogee (22,300
miles) of the trajectory into which it is boosted by the
three stage Delta vehicle. In addition, 10 small vernier
rockets will be used to further correct the final velocity.
Two nitrogen Jjets, will be employed to attain ahd maintain
required orientation and position. One Jet is located on one
end of the spacecraft about 12 inches to one side and thrusts
paralleled with the spin axis. The other jet is located in-
the side of the cylinder, and thrusts perpendicular to the
spin axis. Solar sensing cells, located on the side of the
sylinder, provide information via telemetry, in real tinme,
from which necessary adjustments in orbiting and orienting
the satellite will be made by command from the ground.

The cylindrical shell will carry an array of 3960 solar
cells to supply power and charge nickel-cadmium batteries
which will power the satellite's instrumentation when 1T is
not in sunlight. The system 1s designed to give the
SYNCOM a "working" lifetime of one year, supplying 20 watts
of power at 27.5 volts.




There are duplicate telemetry and communication: systems
(including command systems)., This is to provide a "spare"
in event one system does not operate properly. The
communications system operates on a power of 2 watts.

The satellite will have two antenna systems. A slotted
array antenna projecting from one end of the spacecraft, will
recelve and transmit the telephone and telegraph communications.
Telemetry will be transmitted via four whip antennas. These
are attached at the opposite end of the spacecraft, projecting
outward 90 degrees apart in turnstile fashion.

Communications signals, telephone and telegraph, will be
sent to the SYNCOM on a frequency of 7500 me. The signal will
be amplified by a lightweight traveling wave tube and
retransmitted to the ground on 1850 mc. Telemetry will be
transmitted on 136 me. In addition to relaying "real time"

‘data on the attitude of the satellite, information will be

telemetered relating to the solar cells, the communication:
systems, jet reaction system, and spacecraft temperature.

The SYNCOM will be stabilized in orbit by spinning it
like a gyroscope, Its spin axis will be perpendicular to the
plane of its orpit and generally will be North-South in relation
to the Earth. Spinning, with the cylindrical part of the -
spacecraft always facing Earth, the satellite will transmit a
circular beam -- somewhat pancake in shape -- with its "edge"
always toward the earth.

SYNCOM will be placed in a 22,300-mile orbit synchronous
with the rotation of earth., The first series of SYNCOM
satellites will not be in stationary orbits, but will move
in an elongated figure 8 pattern 33 degrees north and south
of the equator over a given logitude over the Atlantic
Ocean during its 24 hour period. To achieve this orbit,
properly orient the satellite, and maintain its attitude,

a special control system will be employed whlch was
developed by the Hughes Aircraft Company for a lightweight
spacecraft.

The SYNCOM control system will be employed after the
Delta has spun up to about 160 rpm and boosted the space-
craft to synchronous altitude. As presently programmed,
this should occur off the southeast coast of Africa about
5% hours after launch. The apogee rocket motor in the
satellite then will be fired to give the vehicle sufficient
velocity to place it in a nearly circular synchronous orbit.
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RELEASE NO. 61-224
RANGER 2 TO BE LAUNCHED

Ranger 2 will be launched by the National Aeronautics and
Space Administration at Cape Canaveral, Fla., within a few days.
It will be the second launching in the Ranger Series. Ranger I
was launched from AMR on August 23 and placed in a low earth
orbit. Although the flight was made in an environment for which
the spacecraft was not designed, it provided a good test of many
spacecraft subsystems.

Both Ranger I and 2 are designed to develop and test basiec
spactecraft technology required for lunar and planetary missions.
These include an attitude stabilization system based on celestial
references (the sun and earth), a high-gain pointable antenna,
an advanced communication system, the development of components
able to operate for long periods in a space environment, and the
calibration of solar cells in a space environment.

Ranger 2, like Ranger I, will carry many important scientific
experiments designed to study the nature and activity of cosmic
rays, magnetlic fields, and radiation and dust particles in space,
along with an experiment which seeks to discover 1f the earth
carries along with it a comet-like tail of hydrogen gas.

Eight scientific experiments are carried on Ranger 2. They
are the work of scientists and engineers at the California Insti-
tute of Technology, Goddard Space Flight Center, Jet Propulsion
Laboratory, lLos Alamos Scientific Laboratory, Naval Research
Laboratory, State University of Iowa, and the University of Chi-
cago. -

The Ranger project is part of the National Aeronautics and
Space Administration program to explore the moon and the planets.
The Jet Propulsion Laboratory, operated for the NASA by Caltech,
developed the Ranger spacecraft and is responsible for the execu-
tion of turrent projects in the unmanned part of this program.

The Ranger project is divided into three phases. The first

phase 1s the development and testing of the spacecraft technol-
ogy by Rangers I and 2. Like Ranger I, Ranger 2 will not be aimed
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at the moon but will be sent off on a long trajectory into space,
reaching more than half a million miles from earth before it
returns to earth's atmosphere and burns up after a round trip of
perhaps more than 50 days.

The second phase of the Ranger project will start early next
year and will include three Ranger spacecraft designed to place
an instrumented capsule on the moon to measure and report to
earth on the presence, or absence, of moon quakes. These Rangers
also will take television pictures of the moon.

In the third phase of the project, four Rangers will carry
high-resolution television cameras designed to send back to earth
fine-grain TV pictures of the lunar surface right up to the moment
of impact.

SPACECRAFT DESCRIPTION

Ranger 2 is slightly more than five feet in dlameter at the
base of the hexagon and 11 feet long.. In 1ts cruilse position,
with its solar panels extended to collect energy from the sun,
it is 17 feet in span and 13 feet long. Ranger 2 welghs 675 pounds,
of which 261 is represented by the electronics, 121 is the scien-
tific experiments, 50 is the solar panels, 125 is structure, and
118 is launch-backup battery.

Rising from the hexagonal base are four strutssand four
diagonal braces made of aluminum which serve to support the
scientific instrumentation. Ranger 2 has two radio transmitters
and two antennas, one an omnidirectional antenna at the front
end of the spacecraft, and the second a high-gain directional
antenna 4 feet in diameter at the base of the spacecraft, which
will be aimed at the earth in order to permit more efficient
transmission of data after Ranger 2 18 well out in space.

The solar panels are each approximately 10 square feet, and
each contains 4340 solar cells to collect sun energy, making a
total of 8680 solar cells on the two panels. They are expected
to pick up enough solar energy to be converted into a minimum
of 155 watts and a maximum of 210 watts.

Because of the attenuation of solar energy by the earth's
atmosphere, there 1ls uncertalnty as to precisely how much solar
energy can be collected by the panels and converted into electri-
cal energy. This uncertainty must be resolved before more com-
plicated spacecraft carrying solar panels are sent out on different
missions, some as far as Venus and Mars, so one of the experiments
on board Ranger 2 includés four specially calibrated solar cells
which will measure the characteristics of solar cells operating
in a space environment.

The two solar panels are hinged on framework below the
hexagon, and in the launch position are carried folded in the
manner of butterfly wings.
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In the hollowed-out inner section of the hexagon is a silver
zinec battery weighing 118 pounds with a capacity of 9000 watt
hours. This battery will provide the power to run the spacecraft
prior to the time of acquisition of the sun by the solar panels,
and also, will serve as a backup power source if the solar acqui-
sition 1s not successful. The battery will provide enough
electrical power to run the spacecraft for two days.

The two radio transmitters on board will both send data to
earth via the omnidirectional antenna initially. A three-watt
transmitter will send on a frequency near 960 megacycles, and
a separate quarter-watt transmitter will send on a similar fre-
quency, the three-watt transmitter shifting to the directional
antenna after earth acquisition. The quarter-watt transmitter
has a lifetime of seven days and will stay on the air continuously
until its battery is exhausted.

SPACECRAFT CONTROLLER

Six boxes located on each side of the hexagonal base contailn
the electronic intelligence of Ranger 2. One of the most impor-
tant of these instruments 1s called the spacecraft controller.

It is this controller which tells Ranger to calculate electron-
ically when 1t should perform what function, when 1t should roll
and pitch to find the sun and lock onto this power source with
its solar panels, when to find the earth and aim its directional
antenna at the earth, as well as many other functions.

The spacecraft controller is an electronic solid-state
timer. It takes 400 cycles per second from the spacecraft power
source and divides it into one pulse per second, and uses these
pulses as the basic timing reference. These pulses are accumula-
ted in a storage device. The controller also contains a memory
device which has a pre-set series of triggers.

When the accumulated pulses per second match the pre-set
count stored in the memory device, a relay is closed and the
controller issues a command for Ranger 2 to perform some specific
function. From launch to the end of its useful life there are
ten such commands that the controller must issue; hence there
are ten such channels and ten such relays.

The controller timer is started three minutes before launch.
This time then serves as the reference point for future commands
to be issued by the controller. When the spacecraft is turned
on, from power supplied by the large silver zinc battery inside
the hexagon, most of the scientific instruments, and both the
quarter-watt and the three-watt transmitter, begin to operate.

However, some instruments are not turned on, notably the
solar corpuscular detectors, micrometeorite detector, and the
Lyman Alpha telescope; the three-watt transmitter is given only
enough power to run at half strength, or 1.5 watts. This 1is
done because, as the launch vehicle passes through a critical
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area between 150,000 and 250,000 feet, there is a tendency for
devices using high voltage to arc over and damage themselves;
hence these are turned on by the controller after this critical
time 1s passed.

During the launch phase of the Atlas-Agena B launch vehicle,
the Ranger 2 spacecraft 1s protected against aerodynamic heating
by a shroud which covers it. After Atlas cut-off, at approxi-
mately 280 seconds, the shroud is jettisoned. At almost the
same time that the protective shroud is pushed forward by eight
spring-loaded bolts, the Agena B separates from the Atlas. At
this time, the Agena B pltches down from an attitude almost
9 degrees above the local horizon to almost level with the local
horizon.

In this horizontal mode, the Agena B fires for the first
time and burns for almost 2% minutes to reach earth orbit speed
of approximately 18,000 miles an hour. After 2% minutes of
burning time, Agena B shuts down and coasts in a parking orbit
for more than 13 minutes until it reaches the optimum point in
time and space in its orbit to fire for the second time.

In the first two Ranger shots, which are not aimed '&f ithe .
moon, the mechanics of this parking orbit are not important, but
will serve as a test of the procedure for use in later launches
aimed at the moon. The parking orbit technique 1s a means by
which the geometry imposed on moon shots by the location of the
Atlantic Missile Range is corrected by using a second stage
rocket as a mobile launching platform in space.

Injection of the Agena B and the Ranger spacecraft, still
as one unit, occurs approximately over Ascension Island in the
South Atlantic Ocean approximately 23 minutes after launch. Up
to this time, the events of the launch, separation of Agena from
the Atlas, operation of the Ranger spacecraft system and ignition,
and cut-off times of Agena B have been telemetered to ground
tracking stations through the Agena B telemetry system.

A little more than 2 minutes after injection, Ranger is
separated from the Agena B, again by spring-loaded bolts. After
this occurs, Agena B does a 160 degree yaw, fires up some solid
retro-rockets and moves into a different 'and lower trajectory
from that attained by Ranger. There are two reasons for this
maneuver. It would not be desirable in later shots for the
unsterilized Agena B to follow Ranger on in and impact the moon,
and if Agena B closely follows Ranger, the spacecraft sensory
system might mistake reflected sunlight from Agena B for the sun
or the earth and thus confuse its acquisition system.

In any case, Ranger is now pointed on a trajectory which
will take it out on a long swing away from the earth, and the
dead Agena B rocket casing is slowed down on an orbit that will
move it closer into the earth's atmosphere to ultimately burn
up by friction.
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Now it 1s possible to describe the sequence of the 10 commands
issued to Ranger 2 by the spacecraft controller, and thus describe
the operations of Ranger 2 on its long trip out and equally long
swing back into earth. The commands and their timing are:

FIRST COMMAND--This is issued 2000 seconds (33 minutes, 20
seconds) after the controller was started, which was 3 minutes
before the launch. This command is to the power source in
Ranger 2, still being provided by the big silver zinc battery,
to increase the power being sent to the larger transmitter from
1.5 watts to 3 watts. It is now possible to do this since the
critical area, in which arcing over might have occurred, i1s passed,
and the increased power allows the ground station near Johannes-
burg, South Africa, to more easily acquire the signal from Ranger 2.
The Deep Space Instrumentation Facility station in South Africa
also will be able to tell from telemetry from Ranger 2 that this
command was issued to the spacecraft by the spacecraft controller.

SECOND COMMAND--This is issued at 2200 seconds (36 minutes,
40 seconds) and performs two separate functions. The first
function 1s to extend, by means of a compressed spring, the
electrostatic analyzer package in a small box on a small boom
about 4 feet from the main body of the spacecraft. This is done
so the two sensors in the electrostatic analyzer can look at the
sun and away from the sun at the same time without interference
from the body of the spacecraft. The second function of this
command is to fire small squibs which pull out pins that hold the
two solar panels locked in place. When these pins are displaced,
compressed springs move the solar panels out, in the manner of
butterfly wings, until they are at right angles to the length of
the spacecraft. This operatior. requires perhaps half a minute.

THIRD COMMAND--This occurs at 3700 seconds (61 minutes, 40
seconds) and takes place while Ranger 2 is still sort of stagger-
ing through space as a result of the separation shock it received
when it left Agena B. This command turns on the attitude control
system and sends power to the sun sensors, the cold-gas Jjets, and
the gyroscopes. The gyros first act to cancel out the residual
movements resulting from separation.

There are ten sun sensors located on Ranger 2, spotted 1n
areas so that no matter how the spacecraft is positioned in space,
some of the sensors will see the sun. There are three sensors
located on the backs of each of the two solar panels, making six
there, and four located on the legs of the spacecraft. The sun
sensors are light-sensitive diodes which inform the gas Jjets and
the gyros when they see the sun. The attitude control system
responds to these signals by turning the spacecraft in such a
manner that the longitudinal or roll axis points toward the sun.
Torquing of the spacecraft for these maneuvers is provided by
ten cold-gas jets which are fed gas from a bottle, about 8 inches
in diameter and containing 23 pounds of nitrogen under 3000
‘pounds pressure per square inch. This is calculated to be enough
nltrogen to operate the gas jets to maintain attitude control for
a minimum of 50 days and a maximum of 100 days.
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The gyros have first acted to cancel out the residual
separation rates which affected Ranger 2 after it left Agena B.
The sun sensors then, working on the valves controlling the gas
jets, Jockey the spacecraft about untll its long axis is pointed
at the sun. Both the gyros and the sun sensors can activate the
gas Jet valves. 1In order to conserve gas, the attitude control
system permits a pointing error toward the sun of one degree, or
.5 degree on each side of dead on. The mixing network in the
attitude control system is calibrated to keep Ranger 2 slowly
swinging through this one degree of arc pointed at the sun.

This swing takes approximately 60 minutes. As Ranger 2 nears
the .5-degree limit on one side, the sensors signal the gas jets
and they fire again. This process 1s repeated hourly through
the effective 1ife of Ranger 2. It 1s calculated that the gas
jets will fire one-tenth of a second each 60 minutes to keep

the spacecraft's solar panels aimed at the sun.

Approximately 15 to 30 minutes will be required initially
to lock onto the sun. While this is taking place, the four-foot
directional antenna which had been tucked up under the hexagonal
bus 1is moved out to a pre-set angle. This is accomplished by
the same command from the controller which initiated the sun
acquisition.

When the sun 1s acquired within the allowable error, the
power system now recognlzes that it is getting electric power
from the solar panels through the converter, so it switches off
the large silver zinc battery and starts to use the electric
power from the sun to feed the power demands of Ranger. The
solar panels are expected to supply a minimum of 155 watts and
a maximum of 210 watts. Ranger's power demand peaks at 15 watts.

After Ranger 2 has been locked onto the sun, the attitude
control system turns off the six sun sensors located on the under
sides of the solar panels. This is done to prevent the possibility
of these sun sensors seeing the earth and perhaps confusing it
with the sun.

FOURTH COMMAND--This is issued at 4900 seconds (81 minutes,
4O seconds) and turns on the scientific instruments which had
not been turned on because of the passage through the critical
altitude area.

FIFTH COMMAND--This occurs at 5600 seconds (93 minutes, 20 sec.)
In effect, the spacecraft controller tells Ranger 2, "Okay, you've
locked onto the sun, now start looking for the earth with your
directional antenna but don't lose your lock on the sun." So,
, keeping its long axls rigldly pointed at the sun, Ranger starts
looking for the earth with its earth sensor, which consists of
three photo multiplier tubes mounted coaxially with the directional
antenna. The spacecraft then starts to roll on its long axis.
with the directional antenna extended at a pre-calculated angle.
During the roll, the earth sensor will see the earth and inform
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the gas Jets. The jets will fire to keep the earth in view of
the sensor, and thus lock onto the earth. The spacecraft now 1s
stabllized on two axes, the solar panel-sun axis, and the earth-
dirrectional antenna axis. There 1s some danger that the earth
sensor, during its search for the earth, may see the moon and
lock onto that, but telemetry will inform earth stations if that
error occurs, and Goldstone has the ability to send an override
command to the attitude control system to tell it to look again
for the earth.

SIXTH COMMAND--This occurs at 7100 seconds (118 minutes,
20 seconds). This command changes the scale factor of a telemetry
measurement which informed earth stations of the wobbling which
Ranger went through when it was first separated from Agena B.
The wobbling, now under control of the limit cycle of the attitude
control system which keeps the spacecraft pointed at the sun, 1is
conslderably under the levels first encountered, so the scale
factor of the telemetry of this information is adjJusted to better
accommecdate the lower rates.

SEVENTH COMMAND--This occurs at 12,400 seconds (206 minutes,
LO seconds). It changes the scale factor in one of the six instru-
ments carried in the State University of Iowa radiation experiment.
In effect, 1t makes one of the six instruments more sensitive to
provide a finer measurement of the radiation levels encountered.

EIGHTH COMMAND--This occurs at 15,000 seconds (250 minutes).
It transfers data being sent from the three-watt transmitter from
the omnidirectional antenna to the directional antenna, thereby
greatly increasing the range from which the information can be
sent. The quarter-watt transmitter continues to send the same
data over the omnidirectional antenna. The delay between the
time earth acquisition is made, at the end of the fifth command,
and now to turn on the directional antenna is a safety precaution
in the event that the spacecraft had falled to acquire the earth.

NINTH COMMAND--This occurs at 22,000 seconds (366 minutes,
40 seconds). It consists of a reduction in the rate at which the
quarter-watt transmitter has been sending data over the omni-
directional antenna. The low power transmitter now is near 1its
limits because of distance, so the amount of information it sends
is reduced and its ability to communicate over longer distance is
improved.

TENTH COMMAND--This occurs at 22,200 seconds (370 minutes).
This command turns on an engineering experiment to try to determine
some of the friction forces involved in the operation of machinery
in the hard vacuum of space. Later in the lunar and planetary
program, it will be desirable to land complicated mechanical in-
struments, with moving parts, on the moon and to have them operate
in space. It 1s known now that most metals moving against other
metals in hard vacuums have a tendency to stick fast together. This
experiment, designed to determine the effect of space environment
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on bearing materials, consists of a motor-driven shaft on which
are mounted a series of discs of different material. Pressing
against the discs are hemispheres of different material. Between
the discs and the hemispheres, there are 80 different combinations
of materials. Strain gages mounted on each hemisphere will tele-
meter to earth the drag force measured between each combination.
This experiment is under the responsibility of Dr. Leonard D.
Jafee and John B. Rittenhouse of the California Institute of
Technology Jet Propulsion Laboratory.

Ranger 2 has a passive temperature control system to insure
that its working parts, particularly the sensitive electronic
components, neilther freeze in the coldness of space nor melt in
the face of direct sunlight unfiltered by earth atmosphere. This
is done by using gold plating, white paint and polished aluminum
on the spacecraft to balance the amount of heat taken in on the
side of the space craft facing the sun and the amount of heat
radiated from the spacecraft on the shadow side.
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Release No., 61-224-2 FOR RELEASE TUESDAY AM's
October 17, 1961

THE SCIENTIFIC EXPERIMENTS

There are eight scientific experiments on Ranger 2.
They represent the work of scientlists and engineers at seven
institutions: the California Institute of Technology, Goddard
Space Flight Center, Jet Propulsion Laboratory, Los Alamos
Scientific Laboratory, Naval Research Laboratory, State
University of Iowa, and the University of Chicago. Sclentific
aspects of the instrument system were the responsibillity of
Mrs, Marcia Neugebauer of JPL, project scientist; and Raymond
L. Heacock of JPL, project engineer, was responsible for
system engineering of the scientific instruments.

Most of the experiments examine the charged particles
in the space outside the earth's atmosphere. These are protons,
the nuclel of hydrogen atoms which continually fly out from
the sun, and the very fast cosmic rays which stream across our
solar system from unknown sources. Since such particles are
electrically charged, their flight is strongly affected by
the magnetic flelds in space. At the same time, they create
additional magnetic flelds as they move through space. Thus
the accurate measurement of the strength and direction of the
interplanetary magnetic field is a second vital objective of
the sclentific program of Ranger 2.

Most of the particles which Ranger 2 will observe come
originally from the sun. The magnetic field which Ranger 2
will measure orginates primarily in the sun from which it is
to some unknown extent transported and warped by the streams
of particles. But nelther the streams of particles nor the
interplanetary magnetic field can be directly observed on
the surface of the earth, or even from a point several hundred
miles above the earth's surface. Not only does the atmosphere
of the earth shield us from almost all of the relatively slow-
maving particles that come from the sun, but also the magnetic
field of the earth deflects the motion of the particles and
overrides the comparatively weak magnetic field of space. In
spite of this shielding, activities on the surface of the
sun have very important consequences on the surface of the
earth. For example, magnetic storms on the earth which inter-
fere with radio transmission appear to be directly caused by
disturbances on the sun, and even the aurora borealis--the
voovthen lights--seem to result from solar activity. Of
course, the earth's weather is controlled by the sun, and
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changes in weather may result from variations in solar activity.

‘Many happenings on earth may be connected directly to
happenings on the sun. However, our present understanding of
solar behavior is limited in that we cannot really determine
the mechanisms which relate some solar phenomena to the
phenomena we observe here on the surface of the earth. The
sclentists making measurements on the Ranger 2 spacecraft
hope that they can use these observations in making important
strides in our knowledge of the sun and its relation to the
earth.

Not only will the particles whlich stream outward from
the sun be counted, and the magnetilc flelds which they carry
with them that control their flight be observed, but also
some of the x-rays produced by the sun will be detected.

One effect which we suspect the sun has on the earth is
the production of a vast cloud of neutral hydrogen gas
surrounding the earth like a super atmosphere. This cloud
is very diffuse and its overall size and shape cannot be easily
determined by making measurements actually within the cloud
itself. Thus, when the spacecraft 1s many thousands of miles
away from the earth, a speclal telescope will look back to
scan the earth in a particular region of the far ultraviolet
spectrum which contains that color of sunlight strongly
scattered by neutral hydrogen gas. A crude picture of the
earth and the space around it will reveal the presence of
this gas and the extent to which 1t 1s compacted or diffused.

Still another experiment on the Ranger will detect tiny
dust particles that fly through space. This measurement is
also connected to the behavlior of the sun, for the sunlight
acts to push away very tiny particles in the same way that
it pushes away the tall of a comet. Sclentists today be-
lieve that the sun and all of the planets which move around
it accumulated from a gigantic cloud of dust particles. The
origin of these dust particles is stillnot known, nor 1is it
known today whether the solar system 1s sweeplng up more and
more of these dust particles from space, whether dust particles
are beling left behind by comets passing close to the sun, or
whether the particles that remain are simply the debris of
the anclent solar system formation process. By measuring their
size, thelr energy, and their direction of flight we hope to
gain more knowledge about these tiny particles which can never
be observed underneath the blanket of our atmosphere,
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The Experiments:

SOLAR CORPUSCULAR RADIATION EXPERIMENT

This experiment is the responsibility of Mrs. Marcia
Neugebauer and Dr. Conway W. Snyder, California Institute of
Technology Jet Propulsion Laboratory. Its purpose is to
determine the flow and movement of interplanetary plasma (clouds
of charged particles) by observing thle density and direction
of motion of drifting plasma clouds and also by measuring the
energies of the particles which make up these clouds.

Many scientists consider this interplanetary plasma
as simply the continuation of the sun's atmosphere into the
space between the planets. This atmosphere, or corona, con=-
sists mostly of protons and electrons. The cloud is so
diffuse that ordinary pressure and temperature measurements
can not be made. Some theories suggest that the interplanetary
plasma 1s a relatively stationary cloud of gas surrounding the
sun. On the other hand, other scilentists believe that a solar
wind constantly streams away from the sun. This solar wind
consists of ionized atoms of gas (primarily hydrogen) which
move with velocities of several hundred to a thousand miles
a second.

All descriptlions of the interplanetary plasma picture
it as belng disturbed by outbursts of solar activity~--solar
flares or magnetic storms on the surface of the sun. At
such times, the density, the speed of flow, and the tempera-
ture of the interplanetary plasma probably all change.

Most particle detectors are enclosed in shields or tubes
which would keep out the very low energy particles expected
to exist in interplanetary plasma. The electrostatic analyzers
carried on board the Ranger, however, are open to space, and
can collect and measure the lowest energy particles. Six
such detectors are carried pointing in six different directions.
(If you were standing on the Ranger you would find one point-
ing above you, one below, one to the front, one behind, one
to the right and one to the left.)

As a charged particle enters the analyzer, 1t finds it-
self in a curving tunnel. The two sides of this tunnel are
metal plates carrying statlc electric charges, one negative,
the other positive. The charged particle is attracted by one
plate and repelled by the other, and so follows a curved path
down the curved tunnel. If it is moving too slowly or too
rapidly, it runs into one wall or the other. But if it is

moving at Jjust the right speed, it makes its way all the way
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to the end and 1s there detected by a particle counter. Thus,
all the particles moving in the right direction to enter the
tunnel and moving with the right speed to get all the way
through wlll be detected.

Automatically, at fixed intervals, the amount of the
static charge on the metal side plates is changed, sa:that a
different range of energy is required for the particles to
get through. Twelve such voltage steps are included in a cycle
through the analysis process. As a result, a spectrum of
particle energies 1s obtained which shows the number and the
direction of flow of protons and electrons in the solar plasma
whose energies are characteristic of the suspected solar wind.

In order to determine whether the particles are streaming
outward from thé sun as a solar wind, or wandering at random
through a comparatively stationary plasma cloud, the most
fundamental measurement is a comparison of measurements taken
looking toward the sun and looking directly away from the sun.
The pailr of analyzers which makes these two measurements is
positloned on a boom located several feet out from the body
of the spacecraft. This removes these analyzers from the
effects of any sheath of charged particles, or "atmosphere,"
which the Ranger may accumulate about itself as 1t moves
through the interplanetary plasma.

_ In cycling through its voltage sequence, each analyzer
will observe four energy ranges of electrons between 13.7 and
110 electron volts and eight energy ranges of protons between
13.7 and 5500 electron volts.

The six units in this experiment have a total weilght
of 33 pounds and a power requirement of 2.T4 watts. C. S.
Josglas and J. L. Lawrence of JPL performed the engineerlng de-
gign of this experiment.

MEDIUM-ENERGY-RANGE PARTICGLE DETECTORS

Six medium~energy-range particle detectors will observe
charged particles in an energy range which overlaps the low
energies of the particles in the interplanetary plasma, and
which extends upward toward the high energies of the fast
moving cosmic rays.

Three of these units are cadmium sulfide detectors--solid
state semi-conductor devices which change their electrical
resistance in proportion to the rate at which they are being
bombarded by charged particles. As in the case of the solar
corpuscular radiation detectors, these instruments are not
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covered by any protective tube wall or case. Thus, particles
of very low energy can be detected. Protons and electrons with
energies greater than 100 electron volts will, upon striking
the cadmium sulfide detectors, produce a measurable change 1in
resistance. Sunlight also produces such a change, so the
detectors are placed behind a series of light baffles designed
to protect them against the accidental illumination by re-
flected sunlight. :

One of these detectors includes a small magnet. An
electron with energy below 400,000 electron volts moving toward
the detector would be swept aside by this magnet and thus not
be counted, whereas the much heavier protons will proceed nearly
straight on. The other two detectors contain no such magnets
and will consequently count both electrons and protons. One
of these detectors has an automatlc aperature adjustment which
cuts out most of the particles while the Ranger is passing
through the earth's radiation belts. Thlis permits the detec-
tion of the very large number of particles found in the
radiation belts with the same detector used to count the very
small number of particles in interplanetary space. The three
counters are arranged to point in two different dlirections --
at about 45 degrees to the direction of the sun.

This experiment was developed by the Department of
Physics and Astronomy, State Unlversity of Iowa, under the
direction of Professor James A, Van Allen. Professor Van
Allen's group also developed another experiment employing two
Geiger-Mueller counters similar to those with which Professor
Van Allen discovered the existence of the vast belts of
radiation around the earth--the Van Allen Belts. These Geiger-
Mueller tubes which point at right angles to each other, will
count protons which have energles above 3,000,000 electron
volts, and electrons with energles above 200,000 electron volts.
It will make accurate reporting of the count up to a rate as
high as 20,000 particles per second.

Drs. C. Y. Fan, P. Meyer, and J. A. Simpson of the Cosmic-
Ray Group at the University of Chicago are supplying an ex-
periment which also uses a solid-state detector for observing
charged particles. The detector consists of two thin discs
of silicon coated with gold and then placed one behind the
other. A proton with an energy greater than one-half million
electron volts will enter the first disc and produce a shower
of ions strong enough for the electronic circuits to register
a count. If the proton has an energy less than five million
electron volts, it will not be able to get all the way through
the first disc. The electronic circuits can determine whether
pulses come from both discs or just the front one, and thus
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determine whether the particle entering the first disc had an
energy less than or greather than five million volts. Particles
with energles greater than five million electron volts will

enetrate into the second disc and cause another shower of ions
and a pulse from the second disc. If the energy is greater
even than ten million electron volts, it will proceed so
rapidly through the first discs that the resulting shower of
ions will be too weak to record as a count. Thus ten million
electron volts is the upper energy limit of the counter. Co-
incidental counts on both discs will indicate that the entering
particle had an energy between five and ten million electron
volts.

This detector has the advantage of being sensitive only
to particles coming from one hemisphere in space. It has the
further advantage of being completely insensitive to electrons
and x-rays, so it will count only the nuclei of atoms--principally
protons, the nuclei of hydrogen atoms. “

The total of six medium-energy-range particle detectors
weigh 3.8 pounds and consumes approximately 0.16 watts of power.
J. Denton Allen and Dr. Conway Snyder provided JPL's engineer-
ing and scientific support for this experiment.

COSMIC~RAY IONIZATION RATE MEASUREMENT

Primary cosmic radiation and other ionlizing radiation in
the space beyond the earth's atmosphere will be measured by
a quartz-fiber integrating type ionization chamber, invented
by Dr. H. V. Neher of the California Institute of Technology.

, Thé quartz-fiber ionization chamber works in a manner
similar to the gold leaf electrometers which are found in high
school physics laboratories.

In the Ranger lonlzation chamber, a quartz fiber is
poslitioned a short distance from a quartz rod inside a hollow
metal shell (the chamber). Initially, both rod and fiber are
charged to the same voltage. As cosmic rays penetrate the
‘wall of the ionization chamber and shoot across the gas insilde,
they leave behind a wake of charged ions--the molecules of the
filling gas split into positive and negative parts. Negative
lons and electrons drift toward the quartz rod and build upon
it a statlc charge, which attracts the fiber. When enough
ions have been produced and have drifted to the rod and enough
charge is buillt up, the fiber is pulled close enough to touch
the rod. This produces an electric pulse which is amplified
and sent out over the Ranger data telemetry system, and at
the same time discharges the rod, returning the instrument to
its starting position. The time interval between successive
pulses of this type indicate the rate -at which cosmic rays

2-6



are penetrating the wall of the ion chamber. Protons which

penetrate must have an energyof at least ten million electron
volts.

Storms on the surface of the sun are known to produce many
highly energetic particles which will be hazardous to men in
space. The importance of the ionization chamber lies in its
ability to measure this potentially dangerous radiation, and
also 1in its characteristic as an absolute standard for all
radiation measurements. Chambers of the same design have been
flown onballcons for several years in the study of cosmic rays.
Measurements made with these chambers can be compared with
each other from year to year, with complete reliance on the
uniform and consistent characteristics of the measuring instru-
ment., Thus, measurements made with such a chamber can be used
to connect the measurements of many of the particle counters
on the Ranger with many of the cosmic ray measurements which
have been made here on earth over the last several decades.
Furthermore, continued use of such ionization chambers on
future spacecraft will permit the future radiation measure-
ments to be compared against an absolute basic measurement.

The complete experiment, in which Drs. H. R. Anderson and
W. S. McDonald of JPL participated with Professor Neher, welghs
1.3 pounds and requires about 0.01 watts for operation.

TRIPLE - COINCIDENCE COSMIC-RAY ANALYSIS

High energy radliation in interplanetary space will be
measured by an experiment developed by three scientists of
the Unlversity of Chicago, Drs. C. Y. Fan, P. Meyer and J. A.
Simpson. Each of the two triple-coincidence telescopes carried
‘'on the Ranger consists of an assembly of seven proportional-
counter tubes arranged in the same manner as in units success-
fully flown on the Explorer VI satellite and Ploneer V space
probe. They are cylindrical bundles, with six tubes on the
perimeter and the seventh in the center.

These two cylindrical bundles lie on their side pro-
Jjecting through the top of one of the equipment boxes in the
hexagonal base of Ranger 2. In each bundle, the counting
tubes are connected in three separate groups: the first group
consists of the outer three tubes which are exposed to the
space outside the equipment box. The second "group" 1s the
single tube in the center of bundle, and the third group con-
sists of the three tubes which lie on the bottom of the bundle
and actually project into the equipment box in which the
instrument is mounted. As a charged particle comes through
the bundle of tubes, the electronic circults determine which
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of the groups the particle has penetrated. When a pulse is
recelved from all three groups at the same time--a triple-~
coincidence-~-this indicates that the particle responsible

was undoubtedly a high energy particle rather than an x-ray
or a low energy particle. Operating in the triple colncidence
mode, the instrument discriminates strongly against x-rays.

Such "triple-coincidence events" are telemetered back

to earth by the Ranger 2 data telemetry system, together with
single counts from the center tube. A single count from the
center tube will, five times out of a hundred, be caused by

an x-ray rather than a high energy charged particle (assuming
both have the same chance of entering the center tube.) By
comparison of the single count data and the triple coincidence
data, the scientists responsible for the experiment can then
determine how many of the counts were due to x-rays and how
many were due to protons or other high energy charged particles.

The two bundles of counters differ from each other in
the amount of shielding placed around them. One bundle is
covered with a shell of lead which keeps out all protons
with energles less than 75 million electron volts and all
electrons with energies less than 13 million electron volts.
The other bundle has a lead shield only around its lower half,
the half that projects into the equlpment box. Protons of
greater than 10 million electron volts and electrons with
energles greater than £ million electron volts are permitted
to enter the bundle from the unshielded upper half.

The location of the bundles is such that particles
coming dlrectly from the sun can penetrate and be counted
without having to go through any portion of the spacecraft
before reaching the counters.

The energy range of particles detected by the half-
shielded bundle is similar to the energy range of particles
which will be detected by the quartz-fiber ionization chamber.
A comparison of the readings of these two instruments--the
average lonlzation rate from the quartz-fiber chamber, and
the individual particle impact rate from the triple-coincidence
counter--will allow the sclientists to determine the average
ionization per particle. This in turn will permit them to
determine the type and energy of particles responsible for
the measurement--protons, alpha particles, or perhaps heavier
nuclel or x~-rays. It is anticipated that almost all of
the particles will be protons, the nuclel of hydrogen atoms.

The total weight of this experiment, counters, lead
shielding, and the electronic circuilts associated with the
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counters, ig 9 pounds, and the experiment consumes % watt of

electrical power. J. Denton Allen and Marcla Neugebauer pro-
vided Jet Propulsion Laboratory's engineering and scientific

support for this experiment.

MAGNETIC FIELD ANALYSIS

Ranger carries a rubidium vapor magnetometer to measure
the gtrength and direction of the magnetic field in inter-
planetary space. The nature of the interplanetary field is
closely connected to the behavicr of charged particles which
make up the solar plasma.

Present-day thecries of magnetohydrodynamics--the study
of the relation between the motion of charged particles and
the magnetic field which surrounds them--say that the plasma
which flows away from the sun should drag with it the logal:: ..
solar magnetic field, since the motion of charged particles not
only responds to but also creates magnetlc fields. The
mathematical description of this interaction between the stream
of charged particles leaving the sun and the magnetic field
which surrounds the sun is extremely complicated. The theoriles
which have been usged to describe these phenomena are incomplete
~and often contradictory. In order to make any headway at all
against the mathematical difficulties, sclentlists are forced
to assume various characteristics of the interplanetary plasma.
However, at present, there is no way of determining whether
these assumptions are realistic.

The results of the Ranger 2 measurements on the magnetic
fields in interplanetary space will be used to check the con-
clusions of the warious theorles now existing, and will also
be used to provide a new set of stlll more valld assumptions
for the creation of more conclusive theories.

Several earth satellite measurements, and measurements
taken by the interplanetary probes, Ploneer I, Pioneer V and
Explorer X have given us a few pieces of information about
the flield at great distances from the earth, and information
about the nature of the magnetic field in the space between
the earth and the moor. It is in this latter reglon of space
that the interplanetary field and the earth's magnetic fileld
interact to form a complicated boundary. Some s8cilentists be-
lieve that the detailed structure of this boundary may explain
the creation of the Van Allen radiation. belts. Some aspects
of the magnetic field in this region indicate the existence
of a vast current ring encircling the earth outside of the
major radiation belts. The particles in this ring may have
been detected by Soviet space probes. Russian scientists have
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reported such observations.

Here on earth we can observe changes in the bombardment
rate of cosmic rays--the charged particles which have enough
energy to penetrate all the way through our atmosphere and
our magnetic field. In many cases, these changes cannot be
ascribed to any changes in the earth's own magnetic field,
but may well result from changes in the interplanetary field.

Thus 1t can be seen that the data from the magnetometer
measurement wlll be of fundamental importance in interpreting
the results of the various charged particles experiments
which are carried on board Ranger 2., The combination of
charged particle measurements: and magnetic field measurement
will be of tremendous value in advancing our knowledge in the
behavior of the sun and lts effects upon phenomena here on
the surface of the earth.

The rubidium vapor magnetometer relies upon fundamental
atomic laws which govern the behavior of the atoms of rubidium
gas when they are in the presence of a magnetic field. The
small cell of rubidium vapor gas, whose behavior will indicate
the strength of the magnetic field, is located at the center
of a hollow 13-~inch dlameter flber glass spherical shell.
Wrapped around this shell are colls of wire through which
electric currents of known strengths can be sent during the
measuring sequence. By the proper sequencing of currents in
the colls both the strength and the direction of the magnetic
field in space can be determined. This unlt is located near
the front end of Ranger 2 as far as possible from the electronic
circultry in and near the hexagonal base. This minimlzes the
effect of the magnetic background from the spacecraft and its
electronic components.

The experiment weighs 5.75 pounds, was developed under
the direction of Dr. J. P. Heppner and J. D. Stolarik of
the National Aeronautics and Space Administration's Goddard
Space Flight Center. The experimental equipment consumes a
power of 4.1 watts. Scientific and engineering support for
thls experiment is provided by D. E. Jones and M. Gumpel of
the Jet Propulsion Laboratory.

SOLAR X-RAY DETECTION

A pair of scintillation counters are mounted on Ranger as
part off the Atomic Energy Commission'’s contribution to the
Air Porce's Vela Hotel project. This experiment is supplied
by Dr. John A. Northrop of Los Alamos Scientific Laboratory
in conjJunction with a group at the Sandia Corporation.
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These scintillation detectors are located about a foot
apart with their sensitive surfaces facing the sun. They
are designed to detect bursts of low-energy x-rays originating
at the sun. Six opaque windows in front of each scintillation
detector are intended to provide the best possible protection
against cosmic dust puncture while permitting the passage of
x-rays to the detecting portions of the instruments.

It is well known that the sun is not only a coplous
scource of such radiation, but also that it 1s far from belng
a source of constant intensity. Thils equipment, therefore,
is designed to detect extremely short-term variations so that
future instruments sent into space can Judge when a man-made neuclliar
explosion has taken place, or whether the detected event 1s
simply a solar outburst.

The equipment weighs approximately 12 pounds and in-
cludes its own power supply, loglc, and data handling system.
Timers keep the high voltage removed from the photomultipliers
in the scintillation counters for 8 hours during passage
through the radiatlion belts of the earth.

NEUTRAL HYDROGEN GEOCORONA

The design of this experiment is under direction of T. A.
Chubb and R. W. Kreplin of the Naval Research Laboratory and
H, T. Bull and D. D. LaPorte of the Jet Propulsion Laboratory.
It employs a telescope and detector sensitive to the Lyman-
alpha region of the spectrum (the color of the neutral atomic
hydrogen gas) which will scan the region contailning the earth
after Ranger 2 has proceeded far into space.

Sclentists at the Naval Research Laboratory have previously
observed the glow of neutral hydrogen gas outslde the earth's
atmosphere from instruments carried in high altitude sounding
rockets. They concluded that this glow resulted from a cloud
surrounding the earth, but the extent and shape of this
cloud could not be determined: from these measurements taken
from deep within it. It is possible that this cloud will have
some sort of a long tail much like the tail of a comet. The
cloud may be diffuse or relatively compact depending on its
temperature.

As the telescope is mechanically scanned across the sky,
a detector sensitive to this Lyman-alpha radiation will pro-
duce an electrical signal proportional tec the amount of
Lyman-alpha light which strikes it. The result will be very
similar to a crude television pilcture taken of the earth and
its surroundings in this particular color of light. As
Ranger 2 proceeds out from the earth, it will take a series
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such pictures, and in each one the earth will occupy a smaller
and smaller area.

No one is certaln of the exact details of what the Lyman-~
alpha telescope will see. There are, however, theorles which
could account for a hydrogen cloud extending far into nearby
space, Hydrogen is formed by the action of sunlight upon
water vapor and marsh gas high in the earth?s atmosphere at
an altitude of approximately 60 miles. The released hydrogen
gas then diffuses outward to form the maln constituent of
the earth's very high upper atmosphere., In this high altitude
region, the neutral hydrogen cculd reflect the Lyman-alpha
radliation put out by the sun or could possibly emlit radiation
of its own after being bombarded by high energy radiation
from the sun or the earth's radiation belts. It thus appears
a8 if we have a glowlng corona round the earth quite analogous
to the corona of the sun.

If the solar wind sweeps out from the sun, as would be
indicated by the shape of the comet talls, then the gas at
the outer edge of the cloud is probably being continually
swept away from the earth, giving the earth a tail like a
comet., If, on the other hand, no such solar wind exists,
the neutral hydrogen may simply merge with the more diffuse
gas of interplanetary space.

Since the denslity and behavior of this hydrogen cloud
depends on the behavior of the solar plasma and the strength
of solar winds, it l1ls clear that proper interpretation of
the data from the Lyman-alpha telescope will require the
data from the solar corpuscular radiation measurement as
well as the medium energy particle measurements and the
magnetometer measurements. The Lyman-alpha telescope may
give observations of other phenomena such a8 the aurora
borealis (northern lights) occuring during the lifetime of
the experiment, or stars which shine with particular brillance
in this special region of the spectrum and are located 1in a
position where the telescope will see them in sweeplng back
and forth across the viecinity of the earth.

The gimbal-mounted telescope together with its Lyman-
alpha detector and the associated electronics weighs 15 pounds
and consumes 1.4 watts of electrical power.

COSMIC DUST DETECTORS

Impact rate, energy, momentum, and direction of flight
of dust particles in interplanetary space will be measured by
a minature cosmic dust detector designed by a group at NASA's
Goddard Space Flight Center, Greenbelt, Maryland, under the
direction of W. M. Alexander.
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Housed in a magnesium container measuring 3" x 6" x 53",
the instrument conslsts of a light-flash detector sensitive
to minute bursts of light produced by dust particle impacts,
and a special microphone attached to the sensitive exposed
surface. The experiment is located on Ranger 2 soc that 1t
will detect particles moving around the sun in the same direc-
tion as the earth and those moving in the the opposite (retro-
grade) direction during different portions of the flight.

Analysis of the data which result from this experiment
should show both the mass and speed of particles which are
detected as well as their direction of flight. This will
give information as to whether the measured particles are
in orbit around the earth or moving free of the earth in
orbit around the sun. Previous meagurements from earth satel-
lites and sounding rockets have indicated a strong concentration
of dust particles near the earth, which scme scientists belleve
indicates the presence of a cloud of trapped dust particles
in orbit around the earth. Other sclentists feel that the
concentration is due simply to the earth's gravlitational effect
upon a swarm of dust particles in motion around the sun.

Information on the orbits of these particles and on thelr
sizes wlll give sclentists a better understanding of the
distribution of matter in the solar system. Scilentlists belleve
that the sun and the planets were formed by the condensation
of a vast cloud of dust particles some five billion years ago.
It is possible that the dust particles now existing in the
solar system are the remnants of this origiral condensation,
or it 1s pc3sible that they come from the breakup of comets
which fall in toward the sun from a point far outside the
farthest planet. Some have suggested that dust particles from
interstellar space are constantly sweeping into the region of
the solar system and being trapped by the interaction of the
gravitational fields of the sun and planets, thus contributing
a steady influx of matter to the whole solar system.

It is not likely that these beginning measurements of
dust and interplanetary space carried out onboard Ranger 2
will enable scientists tc decide among the various possibilities.
However, the measurements should give scientists a much better
baslis for further calculations on ths origin and history of
the solar system and material within it.

The cosmic dust detectors and their associated electronics
weigh 3.55 pounds and consume 0.20 watts of electrical power.
Scientific and engineering support for this experiment is pro-
vided by Marcla Neugebauer and E. S. McMillan of Jet Propulsion
Laboratory.
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Experiments

Solar Corpuscular
Radiation Analysis

Medium-energy range
Particle Detection

Cosmic Ray Ioniza-
tion rate measure-
ment

Triple-Coincidence
Cosmlc Ray Analysis

Magnetic Field
Analysis

Solar X-Ray
Detection

Observation of
Neutral Hydrogen
Geocorona

Cosmic Dust De-~
tection

SCIENTIFIC EXPERIMENTS

Description

Electrostatic analyzers for
study of low energy, charged
particles, most of which
originate in the sun,

Three sets of particle de-
tectors: 1. Cadmium sulfide
cells; 2. Geiger-Mueller
counter; 3. Gold-silicon
solid state detector.

Quartz-fiver integrating type
ionization chamber to measure
bombardment rate of energetic
charged particles.

Proportional-counter tubes
to measure kinetic energy of
fast charged particles in
space.

Rubidium vapor type magne-
tometer to measure direction
and strength.

Scintillation counters to
detect low energy sun
bursts of x-rays.

Parabolic mirror with
ionization chamber, to
depict nature and distri-
bution of hydrogen cloud
around the earth.

Scintillator-type photo-

multiplier and microphone to
measure particle impact rate,
energy,
of dust particles.

momentum and direction

Experimenter

JPL: M.M. Neuge-
bauer, Dr. C.W.
Shyder

State University
of Iowa: Dr. James
A, Van Allen
University of
Chicago: Drs. C.Y.
FPan, P. Meyer,
J.A. Simpson

Caltech: Dr, H,V.
Neher; JPL: Drs.
H. R. Anderson,
W.S. McDonald

University of
Chicago: Dr. C.Y.
Fan, P. Meyer, J.
A. Simpson

NASA Goddard Space
Flight Center:
Dr, J.P. Heppner

Los Alamos Sci.
Lab: Dr. J.A.
Northrop

Naval Research
Iab: T.A. Chubb,
R.W. Kreplin;

JPL: D.D. LaPorte,
H.T. Bull

NASA Goddard Space
Flight Center:
W.M. Alexander
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RELEASE NO, 61-224-3 FOR RELEASE: Tuesday AM's
October 17, 1961

LAUNCH VEHICLE FACT SHEET

The National Aeronautics and Space Administration's
Ranger 2 spacecraft wlll be launched by an Atlas Agena B
rocket, This will be NASA's second use of the Atlas Agena B,
a combination of two proven rockets which have figured
prominently in earlier space exploration.

On August 23, 1961, Ranger I was launched by Atlas Agena B.
Due to a malfunction, the spacecraft was ejected in a low
earth orbit (apogee 312.5 miles; perigee 105.3 miles) rather
than the highly eccentric orbit for which it was programmed.
The launcli resulted 1n a satisfactory test of many spacecraft:
components. Hanger I reentered the atmosphere on August 29
af'ter 111 orbits of the earth.

The rocket is procured from industry by the NASA
Marshall Space Flight Center through the Air Force Space
Systems Division.

This unique relationship is spelled out in a NASA/USAF
agreement which provides that the Air Force will furnish NASA
a number of vehicles consisting of modified Atlas and Thor
boosters with modified Agena B's serving as second: stages.
The Agena was developed for the Alr Force Discoverer
satellite program, in which it has achieved a significant
reliability record. (The agreement between NASA and the Air
Force says that "In order to take advantage of the existing
USAF capability and procedures, the NASA is implementing the
Agena program through established USAF . . . channels.)

Major contractors involved in the vehicle operation are
Lockheed Missile and Space Division and General Dynamics-
Astronautics. The launchlng at Cape Canaveral will be
conducted by these companlies and the Air Force under the
direction of the Marshall Center's Launch Operations
Directorate.

Launch Vehicle Flight Plan
The Atlas/Agena vehicle carrying Ranger 2 will 1ift off

Pad 12 at Cape Canaveral executlng a programmed roll and
pitch maneuver to achieve a 1aunch‘azimuth of 108 degrees,
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All engines of the Atlas -- booster, sustalner and
vernler -- are burning at liftoff. The booster is programmed
to burn approximately 2-1/2 minutes; the Bustainer about
4.1/2 minutes and the vernilers about 5 minutes. At Atlas
burnout the vehicle should be about 80 miles high and some
350 miles down the Atlantic Missile Range.

Prior to sustalner cutoff the Atlas ground guidance
computer determines the veloclty when vernier cutoff occurs
and coast begins. Acting on this data the computer
establishes the time when a signal to the Atlas ailrborne
guldance system starts a timer aboard the Agena. This timer
and an auxiliary timer in the Agena control the sequence of
events which occur after separation from the Atlas.

When vernier cutoff occurs, the entire vehlcle goes into
a coast phase of about 25 seconds. First the shroud
protecting the Ranger spacecraft during its exit through the
earth's atmosphere. is separated by a series of springs. Next
small explosilve charges releage the Agena carrying the space-
craft from the Atlas. Retro-rockets on the booster fire,
slowing its upward flight and allowing the Agena to separate.
Then the Agena pneumatic control system begins a pitch maneuver
to orient the vehicle into an attitude horizontal to the earth.
This pitch maneuver is programmed to be completed before the
timer signals ignition of the Agena engine.

At engine start the hydraulic control system takes over
keeping the vehicle horizontal during the approximately 2-1/2
minutes the engine is operating. The infra-red horizon
sensing device sends minute corrections to the control system.

If all events have gone as programmed, at Agena engine
cutoff the vehicle and its Ranger payload will be in a near
circular orbit around the earth at an altitude of about
100 miles. This first orbit is called a '"parking orbit."

The Agena now coasts in its parking orbit for approximately
14 minutes. The pneumatic control system takes over main-
taining the vehicle in the proper attitude with respect to
the earth. At the proper instant the timer again signals
the Agena engine to begin operation. This second burn 1is
programmed for approximately 1-1/2 minutes.

Approximately 2-1/2 minutes after final engine shutdown
the Ranger spacecraft is separated from the Agena by springs.
Thils occurs about 25 minutes after liftoff. The pneumatic
control system in the Agena now begins a maneuver turning
the vehicle 180 degrees on its yaw axis so that it is
traveling tall first. About 6-1/2 minutes after Ranger
separation a retro-rocket on the Agena fires providing retro
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thrust to slow the Agena. (In later Ranger launches when the
trajectory is in the direction of the moon this maneuver will
prevent the Agena stage from impacting on the moon.)

At separation from the ena the Ranger spacecraft
should be traveling about 23,800 miles per hour.

The operation of the Agena second burn wlll be monitored
by an Army misslle tracking ship, the American Mariner, which
service will be provided to the Marshall Center by the Army
Ordnance Misslle Command. The ship will be located near
Ascension Island, where the Agena's second burn period will
ocecur, In this initial Ranger launching, the tracking
could be accomplished at the Atlantlc Missile Range station at
Ascension. This, however, will provide a "drill" for the ship
in preparation for later launchings in which the rocket's
path will be out of range of the AMR station.

Atlas "D" Space Boosters

PROPULSION: Cluster of three rocket engines--two boosters,
one sustainer, using liquld propellants.

SPEED: Approximately 12,000 statute mlles per hour for the
mission.

THRUST: Total nominal thrust at sea level more than 360,000 1lbs.

SIZE: Approximately 78 feet high including adapter for Agena;
16 feet wide across flared engine nacelles, . 10 feet wide
across tank section.

WEIGHT: Approximately 260,000 lbs. at monent of launch, fully
1caded with propellants - liquid oxygen and RP-1 and adapter
sections -- approximately 15,800 1bs.

GUIDANCE: Radlo Command guidance. Airborne elements sense
velocity and vector transmitting this data to ground computer.
Computer determines corrections necessary and transmits
information to airborne unit which signals control system.
Control accomplished through engine gimballing and engine
burning time.

CONTRACTORS: Airframe and assembly - Convair Astronautics;
Propulsion - Rocketdyne Division of North American Aviation;
Radio command guidance - Defense Systems Division of General
Electric Company; Ground guidance computer - Burroughs -
Cerporation.

..3_.3_




Agena "B" Second Stage

PROPULSION: Single rocket engine using liquild propellants -
inhibited red fuming nitric acid (IRFNA) and unsymmetrical
dimethyldrazine (UDMH).

THRUST: 15,000 pounds at altitude.

SIZE: Approximately 22 feet long including adapter to accept
Ranger I. 8 feet of Agena fit into adapter atop the Atlas
booster.

WEIGHT: Approximately 15,000 pounds including adapter to
accept Ranger 2.

PAYLOAD: Ranger 2 and shroud welghing approximately 790 pounds.

CONTROL SYSTEMS: Pneumatic, using high pressure gas metered
throught external Jets for use during coast phases. Hydraulic
through gimballing rocket engine during powered portions of
flight. Both are fed by a programmer initiated by airborne
timers. Corrections are provided by the airborne guidance
system.

GUIDANCE: Agena guldance is not dependent on ground-space radlo
Iinks. The guidance system which is made up of timing devices,
an inertial reference platform, a velocity meter and an infra-
red horizon sensing device, 1is entirely self-contained.

Final data on the velocity of the launch vehicle is computed
by the Atlas ground guidance computer prior to separation of
the Agena. Signals to start the timers in the Agena are sent
to the Atlas via radio and are transmitted by "hard wire" to
the Agena before staging occurs. Commands to ignite the Agena
rocket engine are initiated by the respective timer for first
and second burn. The velocity meter (an accelerometer device)
initiates engine shutdown signals as necessary to achieve

the desired terminal velocity. The infra-red horizon sensor
"1ooks" for the horizon and sends corrections to the control
system. The inertial reference platform keeps the vehilcle
stable in all three axes sending the necessary pitch, yaw

and roll corrections to the control system,

CONTRACTORS: Lockheed Misslile and Space Co., prime contractor;
Bell Aerospace Co., engilne.

Key Management Personnel

Agena B direction at NASA Headquarters 1s provided by
the Office of Launch Vehicle Programs. The Agena program
manager is Dick Forsythe.
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The fleld installation charged with managing the vehilcle
program is the NASA Marshall Space Flight Center. Hans
Hueter heads the Center's Light and Medium Vehicles Office.
Friedrich Duerr is the Agena systems manager.

Major John G, Albert is the director of the NASA Agena B

program for the AF Space Systems Division, assisted by
Major Charles A. Wurster.

Harold T. Luskins 1s the Lockheed Missile and Space Co,
manager of NASA programs.

Charles Cope of the NASA LOD performs liaison between
Huntsville and Canaveral, with respect to launch activities.



RELEASE NO, 61-224-4 FOR RELEASE: AM's Tuesday
October 17, 1961

DEEP SPACE INSTRUMENTATION FACILITY

The Deep Space Instrumentation Facility (DSIF) consists
of three space communication stations located approximately
120 degrees apart around the earth, and a mobile station which
can be located to sult the purpose of a particular mission.
The three permanent stations are Goldstone, California; Woomera,
Australia; and near Johannesburg. South Africa.

The DSIF is under the technical direction of the California
Institute of Technology Jet Propulsion Laboratory for the National
Aeronautics and Space Administration. Dr. Eberhardt Rechtin is
JPL's DSIF Program Director.

In the lunar and planetary programs, the mission of the
DSIF is to track, receive telemetry from and send commands to
spacecraft from the time they are injected into orbits until
they finish their missions.

Since they are located approximately 120 degrees apart
around the earth, the three stations can provide 360 degree
coverage around the earth so that one of the three always will
be able to communicate with a distant spacecraft.

In the case of Ranger, the mobile station, under a crew
headed by Earl Martin of JPL, will locate its 10-foot~in-diameter
tracking station at a position approximately one mile east of
the DSIF station near Johannesburg.

The mobile station will be used in that location because
it has the advantage of having a 10-degree beam width--ten times
as wide as the 85-foot-in-diameter dish-~-and it can track at a
rate of 10 degrees per second, also ten times as fast as the
big dishes. On the other hand, since its antenna is not so
large as the big dishes, it cannot match the big dishes in
range and consequently will be used only in the initial part
of the flight.

Based on nominal performance and a nominal trajectory,
the initial Ranger acquisition and loss times for each DSIF
station are:

Mobile Station, South Africa--Acquires 5 minutes after
injection, holds for 13 hours.

DSIF, Johannesburg--Acquires 10 minutes after injection,
holds for 13 hours.

DSIF, Woomera--Acquires 25 minutes after injection, holds
for 6.5 hours.

- -] - (over)




DSIF, Goldstone--Acqulres 12 hours after injection, holds
for 11 hours.

The Goldstone DSIF station, located 50 miles north of
Barstow in the Mohave Desert, 1s regarded as the research and
development center of the DSIF, in that ploneering technlques
and hardware are tested and proved out at Goldstone for the
benefit of the other two stations.

Goldstone is equipped with two 85-foot-in-diameter antennas,
one for recelving and one for transmitting. The two antennas are
seven alr mlles apart, separated by a ridge of hills to minimize the
possibllity of interference between the two.

Goldstone 1s operated for JPL by the Bendix Radio Corporation.
JPL's engineer in charge is Walter Larkin.

The Australian DSIF 1s 15 miles from Woomera Village in
South Australia. It consists of an 85-foot-in-dlameter receiving
antenna and supporting equipment and buildings. The Woomera
station 1s operated by the Australian Department of Supply,
Weapons Research Establishment; Dr. Frank Wood represents the
WRE., JPL's resident engineer is Richard Fahnestock.

The South African station, like the Island Lagoon station,
conslsts of an 85-foot-in-diameter receiving antenna and sup-
porting equipment and buildings and is located in a bowl-shaped
valley approximately 40 miles northwest of Johannesburg. The
South African station is operated by the South African govern-
ment through the National Institute for Telecommunications
Research; Dr. Frank Hewitt, director. NITR is a division of
the Council for Sclentific and Industrial Research. JPL's
resident engineer is Paul Jones.

The two overseas stations and Goldstone are equipped
with a communications network which allows tracking and
telemetry information to be sent to the JPL Communication
Center in Pasadena for processing by JPL's IBM 7090 computer.
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RELEASE NO, 61—224-5 FOR RELEASE TUESDAY AM's
October 17, 1961

RANGER CONTRACTORS

--Eighteen subcontractors to the California Institute
of Technology Jet Propulsion Laboratory provided instruments
and hardware used on the Ranger spacecraft. They are:

American Missile, 15233 Grevillea Avenue, Lawndale, Calif.,
telemetry encoders, power switching and logic assembly;
Applied Physics, 2724 3. Peck Road, Monrovia, Calif., dynamic
capacitor; Consolidated Systems, 1500 S. Shamrock Avenue,
Monirovia, Calif., Lyman Alpha telescope; Hoffman Electronics
Corporation, 1001 No. Arden Drive, E1 Monte, Calif., solar
cells; Horkey-Moore, 24660 8. Crenshaw Boulevard, Torrance,
Calif., spacecraft system test stand; International Tele-
graph and Telephone, 15191 Bledsoe Street, San Fernando,
Calif., static power converter modules; Leach, 18435 Susana
Road, Compton, Calif., telemetry checkout; Lockheed Aircraft
Corporation, Missile and Space Division, 7701 Woodley Avenue,
Van Nuys, Calif., prototype sterilization cart; Motorola, Inc.,
8201 East MacDowell Road, Scottsdale, Ariz., transponders and
radio command program.

Nortronlics, Division of Northrop Corporation, 222 N.
Prairie Avenue, Hawthorne, Calif., sun and earth sensors;
Radiaphone, 600 East Evergreen Avenue, Monrovia, Calif.,
sclentific instruments, ground support eguipment; Servomechan-
isms Inc., 12500 Aviation Boulevard, Hawthorne, Calif., electro
gating system; Space Technology Laboratories, 5730 Arbor Vitae,
Los Angeles, Calif., scientific instruments, engineering
services; Spectrolab, Inc., 11921 Sherman Way, North Hollywood,
Calif., Lyman Alpha mirror; State University of Iowa, '
radiation detector.

Texas Instrument, Apparatus Division, 6000 Lemmon
Avenue, Dallas, Tex., ground support equipment, flight data
encoders; United Electrodynamics, 200 Allendale Road,
Pasadena, Calif., pole beacon encoders, flight friction
and ground test sets.

In addition to these subcontractors, there were 1500
industrial firms who contributed to the Ranger Program.
The cost of these supplies amounted to $12 million.
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RELEASE NO. 61-224-6 FOR RELEASE: AM's Tuesday
October 17, 1961

LAUNCH VEHICLE ----=romec—ermc e e e e c o o e Atlas Agena B

DIMENSIONS LAUNCH VEHICLE --
Total height, with Ranger spacecraft, ---- 100 plus feet
plus shroud

At1as ~mmmmmm—cm e m e ———— e mm— o 66 feet
Agena B ---~emmmemmm e e m e 22 fee?t
Ranger with shroud --=--~=----==e=—-wc—mn-- 12 feet

DIMENSIONS RANGER
In launch position, folded

Diameter -----=ce-mmemmemer e ————————— 5 feet

Height =-=--sommmcmr e m e e e e o 11 feet

Span ————————————————————————————————————— 17 feet
Height =mememememm—em e mmce e e = 13 feet
WEIGHT RANGER

Structure ~=—=---mecrcmmm e rm e — e m e m - 125 pounds

Solar Panels -—-----memccmmmm e e e 50 pounds

Electronics —-——--medmmmcm e e 261 pounds

Launch-Backup Battery ---—---==mmeem—ce—o- 118 pounds

Miscellaneous Experimeﬁts S —— 121 pounds

Gross Weight -—=-e—mmmmemcce e - 675 pdunds
- 6-1 -



RELEASE NO, 61-224-7 FOR RELEASE: AM's Tuesday
October 17, 1961

KEY PERSONNEL

The National Aeronautics and Space Administration provides
over-all direction of the Ranger Project from NASA Headquarters
in Washington.

The project is managed by the Office of Lunar and Planetary
Programs, which 1s part of the NASA Office of Space Flight
Programs. Key NASA personnel in the Ranger program are:

Dr. Abe Silverstein, Director of the Office of Space
Flight Programs.

Edgar M. Cortright, Assistant Director for Lunar and
Planetary Programs.

Oran W. Nicks, Chief of Flight Systems, Office of Lunar
and Planetary Programs.

Benjamin Milwitzky, Head of Lunar Flight Systems.

The Jet Propulsion Laboratory, Pasadena, Calif., operated
for NASA by the California Institute of Technology, is responsible
for design and integration of the spacecraft and its scientific
payload, and tracking of the spacecraft. Key JPL personnel are:

Clifford I. Cummings, Lunar Program Director.

James D. Burke, Ranger Project Manager.

Allen E. Wolfe, Ranger Project Engineer.

Dr. Nicholas A. Renzetti, Deep Space Instrumentation
Systems Manager in the Ranger Progran.

Milton T. Goldfine i1s in charge of spacecraft launch
operations for JPL.

John R. Caéani, Ranger Systems Design Engineer.

(Mrs.) Marcia M. Neugebauer, Project Scientist for Rangers
One and Two.

Phillip A. Tardani, Operations Manager for the DSIF.

Marshall S. Johnson, Data Operations and Controls System
Manager, 1s responsible for the Ranger operation after injection.
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Address by
James E. Webb, Administrator -/
National Aeronautics and Space Administration -

SPACE FLIGHT REPORT TO THE NATION
American Rocket Society
New York, New York
October 11, 1961

* * *

"Our Expanding National Space Program"

Dr. Ritchey, Ladies and Gentlemen:

It is an honor to be at luncheon today with this distin-
guished group to which the national space program owes so
much. The fact that the United States was able to enter the
space age four years ago, and that we have come so far since
then is, in some large measure, due to the foresight, enter-
prise, and determination of many of you.

These qualities have been characteristic of the American
Rocket Society since its earliest days. Your twelve charter
members were thinking far ahead of their times in 1930 when
they founded this Society "for promotion of interest in and
experimentation toward interplanetary travel."

From the viewpoint of an administrator with responsi-
bility in the space effort, I find it interesting that now,
as in the beginning, the American Rocket Society has non-
scientists active in its membership. As many of you know,




prime movers in establishing the American Rocket Society
were such men as the amateur experimenter and prominent
public relations counsellor G. Edward Pendray.

This kind of interest and participation is important
in an organization that has such a key role in an enterprise
as vast as space exploration, an undertaking with far-
reaching implications for the future of the economy, educa-
tion, the professions, and for the security and general well-
being of our country and all mankind.

I wonder, however, if even the founders of the A.R.S.
could have envisioned what would grow out of their "space
fan club." Who, thirty years ago, could have believed that
by 1961 the Society would have evolved into an organization
with thousands of members, drawing its leaders from the most
advanced disciplines of science and technology, as well as
from fields as diverse as industrial management, Congress,
and philanthropic foundations?

During the coming years of the nation's accelerated
space program the contributions of the A.R.S. can be even
more substantial. On the policies you follow, on your drive
and effectiveness, rests much of what the nation will do to
lift from the realm of dreams to the area of practical things
the goal of manned interplanetary travel that your founders
envisioned in 1930.

Members of the A.R.S. know the background and accom-
plishments of the United States space program and of the
National Aeronautics and Space Administration. You know
better than I do the importance of our National Booster
Program and the scientific yields of the fifty-two earth
satellites and the deep space probes that the United States
has launched, and I believe you understand and appreciate
the perception and courage with which President Kennedy has
launched us on a new decade of space progress. You will
hear more of this from the Vice President on Friday. As
Chairman of the National Space Council, he is our best
really big "space booster."

The fact that the 1962 space increases were presented
by the President and accepted by the Congress on a bipartisan
basis shows that as a nation we can still unite in the face
of danger and pull together for the clear national interest.
Adequacy in space is certainly one such clear interest.



Perhaps it may not be out of place to say that President
Kennedy gave me one of the biggest surprises of my life by
asking me to head NASA. I tried to tell him that he needed
a scientist, an engineer -- someone thoroughly versed in the
space sciences, in rocket technology, in satellites and
other spacecraft.

But the President insisted that as he viewed the Nation's
problems of space, he could not escape a feeling that they
were in reality not just scientific or technical, but of broad
national and international policy and of the organization of
private and government resources to make policy effective.

He stated his conviction that the national space effort
is vitally important -- a long-range program which cannot be
turned on and off at will. He expressed a strong feeling
that, in some large degree, the ability of the United States
to achieve its great international goals of peace and fulfill-
"ment for all mankind would depend upon what we can achieve in

space. '

I am here today to report on the actions taken since
January 20, and I believe you can accept them as indications
of progress. '

Based on careful studies made as to military, civilian,
and international needs by the senior officials of the
Department of Defense, the Atomic Energy Commission, and the
National Aeronautics and Space Administration, a program was
worked out to develop, build, test, and fly space boosters
large enough to accomplish a manned exploration of the moon,
and to expedite work in the entire space field. The neces-
sary increases in such areas as space science and technology
were incorporated. Plans for the necessary spacecraft,
launching, testing, tracking, and recovery facilities were
added. The program was examined by the Space Council under
the leadership of the Vice President and presented to the
Director of the Budget and to the President. Both Majority
and Minority leaders on the Senate and House Committees
were consulted by the Vice President and the Space Council.

On May 25, the President presented his recommendations
for a start on the long-range program to the Congress as a
matter of urgency, but as one on which the Congress itself
should decide. This Congress did, as I am sure you know,
by authorization and by substantial appropriations. But



you may not have followed the details sufficiently closely
to know that there was a reduction in appropriations of

112 million dollars, and that it was only the day before
adjournment that we obtained the necessary flexibility in
fund transfers and excepted positions to organize the effort
effectively and efficiently.

As soon as it became clear that Congress would approve
the program a series of actions were initiated to start the
forward motion.

Through three massive computer runs, 2,200 discrete
tasks were analyzed using the performance evaluation and
review technique to determine that manned lunar exploration
was feasible in the l0O-year time period.

On the third run we found an acceptable course of im~
mediate action and have initiated a large number of steps
to bring it to fruition. However, it is important to recog-
nize that a number of problems are unresolved and await
further research and technological advance.

With respect to the utilization of solid propellants or
ligquid propellants in our largest boosters, we are carrying
out development of both for such period as is required to
make the necessary evaluation.

With respect to the possibility -- for our most ad-
vanced missions -- of building a large space ship out of
components placed in orbit around the earth by medium-sized
rockets, as against the advantages of using a giant-sized
booster of the Nova class, we are proceeding with the neces-
sary fact-finding. We are incorpeorating in our decisions
on programs and facilities the flexibility that will permit
us to take advantage of either these or other proposed
methods for accomplishing our goal.

We have not subordinated our work in space science to

\ the man in space program, but have instead increased it as a

K

necessary first step in all our programs.

We have not reduced our program for research on scien-
tific and technological problems associated with space
which can be conducted here on earth, but have rather in-

. creased it where this was the most efficient way to accom-

\pllsh the desired result.



We have not reduced ocur work in the areas of aeronau-
tical research and the study of atmospheric flight, but
have rather increased and extended it to determine every
area in which gains for the space program as well as for
manned flight in the atmosphere could be obtained.

We have not instituted what is sometimes called a
crash program, but have proceeded at a fast pace through the
orderly processes of government, including Congressional
examination. We have worked in close coordination with the
Department of Defense, the Atomic Energy Commission, the
State Department, the Federal Communications Commission, the
Department of Commerce, the National Science Foundation, and
indeed, all agencies with interest in participation.

We have followed the policy of using existing resources
- of the nation in such outstanding organizations as the Air
Force, the Army and Navy, the Weather Bureau, the Atomic
Energy Commission, the National Bureau of Standards, and in
universities and industry. We have refrained from juris-
dictional bickering.

The results, I believe, speak for themselves.

With respect to the ongoing flight program, we have
conducted 11 launches so far during 1961, of which seven
were successful. We have conducted not only the first ani-
mal and manned suborbital flights, but have gone far to
prove the Mercury-Atlas system with a successful unmanned
orbital flight and recovery. Perhaps I might also be per-
mitted to mention the following: We have launched the
third weather satellite, TIROS III, which reported the
daily position of hurricanes and was responsible for the
discovery of Hurricane Esther two days earlier than would
have been possible by other methods. Among the scientific
satellites were Explorer XI which is sending back data on
gamma rays emitted from various parts of the heavens, and
Explorer XII which is surveying energetic particles over a
highly elliptical trajectory varying from less than 200 to
nearly 50,000 miles above the surface of the earth.

In the build-up for our national launch vehicle pro-
gram, we have planned, financed and proceeded to procure-
ment on the newer Saturn configurations to increase per-
formance of the Saturn C-1, and have moved a long way
toward fixing the configuration for Nova.
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In the Unmanned Space Flight Program, we have added four
vehicles to the Ranger series, have scheduled a Mariner
flight toward Venus during its next approach to the earth,
and have had such successes as those previously mentioned.

We have also had our failures but there has been no diminu-
tion in the pace of the advance.

With respect to our worldwide tracking facilities, they
have been substantially completed and proved out by such
flights as the unmanned orbital Mercury-Atlas flight last
month. The communications networks and the computer and
operational capabilities of our data acquisition, storage
and use facilities have met our requirements. We have demon-
strated that this worldwide tracking communications and data
acquisition network is a priceless national asset.

The backbone or basic structure of the facilities we
will need for the research and development associated with
manned space flight; and for the fabrication, static test,
and launching of either the very large Nova rockets or a
larger number of medium rockets, have been planned, loca-
tions selected, and arrangements made in most cases for con-
struction and operation. This will permit not only the ef-
ficient fabrication and use of the large Nova rockets, if
required, but the alternate use of a number of medium-sized
rockets in the rendezvous technique to build spacecraft in
orbit. Further, it will facilitate bringing into being an
efficient transportation network, linking our facilities,
which will be capable of handling very large rockets in the
proper manner and at the times required. A study of the
operating problems and the requirements for efficient use
of launch and other facilities in this large and varied
program demonstrates the need for linking the fabrication,
static test, and launch facilities by such a transportation
complex.

With respect to the applications through which spaée
science and technology can begin to yield useful benefits,
public policy has been established to speed up a worldwide
operational system for communications based on relay satel-
lites. Three important research and development projects
have been instituted. These are Project Relay, being de-
veloned for NASA by the Radio Corporation of America; the
T8X satellite program, through which the American Tele-
phone and Telegraph Company is applying its own resources
at its own expense to contribute to an early operational
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capability; and the SYNCOM satel!i’tz, wzilizing the resources
of the Hughes Aircraft Company.

All these projects are being carried out in the closest
association with the Federal Communications Commission and
other interested government departments, as well as with the
organizations and interests in other nations concerned in
international communications. The principle of privately
regulated operation by a grouping of the present carriers
has béeen endorsed, and a strong effort is being made to imple~
ment it. However, complete reservation of furesesable govern-
mental interests has been made. Governmental needs include
those relating to international cooperation, worldwide avail-
ability of service, and such military needs as can be ful-~
filled through the use of common carriers.

Arrangements have been made to keep a TIROS weather
satellite in orbit at all times until a follow-on systen,
operated by the United States Weather Bureau, is brought intec
being.

At the President's request, Congress has appropriated
funds for the Weather Bureau to initiate the Nimbus satellite
meteorological network. This was accomplished only a day or
two before the end of the past session. It provides for a
major step forward. Meanwhiie, an international conference
of all nations interested in participating in this new world-
wide weather satellite system has been called. It will be
held within the next few weeks.

The U.S. Navy has made a large step forward in the ap-
plications field through the successful launching of the
Transit navigational satellite. Arrangements are now being
considered to utilize Transit capabilities to meet the
navigational requirements of commercial airplanes and ships.

When I first went over to the State Department in 1949,
Bob Lovett cheered me up considerably when he told me that
trying to effect a reorganization would be like performing
an appendectomy on a man carrying a heavy trunk up three
flights of stairs.

The organization problems of the new program in the
Space Administration have been no less acute. However, in
the past eight months -- based largely on the splendid
organizational work and careful studies made by the first
NASA Administrator, Dr. Keith Glennan -- we have
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established a pattern that is at one and the same time prac-
tical and flexible. It takes account of the best abilities
of our senior people, establishes strong leadership in our
Research and Operational Centers, makes authority and
responsibility run together, and provides for a sensitive
but effective command and control of the resources required
in our space program. You may be interested to know that

it also incorporates certain self policing factors that even
auditors and accountants and efficiency experts should appre-
ciate.

We have divided our work into four major program cate-
gories: 1) advanced research and technology in aeronautics
and space; 2) the scientific study of the space environment
and celestial bodies by instrumented unmanned satellites and
space probes; 3) the applications of earth satellites to
such immediate uses as weather observation, global communica-
tions, and navigation; and 4) the exploration of space by
man. Program directors, within a particular program area,
have over-all responsibility for projects, establishing
technical guidelines, budgeting and programming funds,
scheduling each project, and evaluating progress.

The directors of NASA's research and development centers
report directly to the Associate Administrator, Dr. Robert C.
Seamans, Jr., and thus have an increased voice in policy
making and program decisions.

No statement about aeronautical or space research, or
NASA would be complete without a tribute to one of your most
distinguished members who is also a member of the National
Academy of Sciences. I refer, of course, to Dr. Hugh Dryden.

My first request in my first talk with President
Kennedy, speaking for myself and for Vice President Johnson,
was that Dr. Dryden be urged to remain as Deputy Administra-
tor. The President enthusiastically agreed, and in planning
and carrying out the actions I have described, the judgment
and knowledge of this able and devoted public servant has
been a main reliance, both in the Executive Branch and in
the Congress. As Deputy Administrator and Associate Adminis-
trator, he and Dr. Robert Seamans share with me all the bur-
dens and pleasures of NASA's decisions, the building of
its team, its successes and its failures. NASA is not a
one-man organization and it is decisive and fast-moving.



Each of us respects the other and expects to do his part,
using his best talents to continue to press on with our
part of the nation's space effort. No one could have
finer or more able associates.

Thank you very much.

# # #
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Remarks at Opening Ceremonies -
; "Man In Space" Exhibit
Anmerican Museum of Natural History
New York, New York

Octoker 11, 1961

James E, Webb
Administrator
National Aeronautics and Space Administration

PRESIDENT WHITE, LADIES AND GENTLEMEN:

_ It is a great pleasure to be here to open this Man in
Space Bxhibition. The occasion marks a significant milestone,
for it was here on October 12, 1951, ten years ago tomorrow,
that the American Museum of Natural History was host to the
first symposium on space travel ever held in the United States.

In this ten years, our country and the world have moved
into an entirely new era of thought and action. In 1951, the
conguest of space by man was still a dream. Sounding rockets,
primitively instrumented and guided, were the only probes we
had sent into the vast unknown surrounding the earth. They
returned only the simplest of data.

In the four years since space flight was first demon-
strated, man has made and sent devices into space which orbit
the earth and reach out to the sun and planets to radio back
immeasureable additions to our store of knowledge. He has




alsc sent the first of his fellow beings into space and
brought them back safely.

This hall, which houses the Man in Space Exhibit, was
given by the State of New York as a memorial to Theodcre
Roosevelt. It was dedicated by Franklin Delano Roosevelt.
These two great presidents, of differeat political parties,
each had a zest for exploring the unknown, and a deep faith
that men, working through their governments, as well as
other institutions for cocperative action, could effectively
ovexcome the problems ¢f their time. Both would certainly
join wholeheartedly today, could they be here, in wishing
every success to the bold enterprise which this exhibition
portrays ~- that of insuring that the United States of America
is first in space science and technology.

When you examine the exhibit here, you will see that
the exploration of space is a step-by-step process. Such
problems as weightlessness, radiation, extreme heat and cold,
and the stresses of acceleration and vibration to which
spacecraft are subjected when they fly in space and exit and
return through the earth's atmosphere at enormous speeds are
no longer fearsome unknowns. But we still have much to learn
about them in our struggle to master manned space flight. 2s
you will see in this exhibit, new technology in energy use,
in electronics and communications, in new materials and in
life support systems is the foundation for our efforts to
enable man to carry with him an operable environment into the
hostile realm of space. It is not enough to survive. Man is
going into space to do useful work in the cause of all man-~
wind, and the conditions regquired for useful work in space
ere formidable indeed.

In the past ten years this Museum, through its Depart-
mnent of Astronomy, the American Museum Hayden Planetarium,
has sponsored other symposia, exhibitions, and educational
rrograms in the space sciences. This has been done to
develop general awareness of the importance of space explora-
tion and to create an informed public prepared to participate
wisely in national space decisions. '




We at the National Aeronautics and Space Administra-
tion are, of course, delighted to see such an exhibit as the
one surrounding you, which is concerned almost entirely with
the biological problems of manned space flight. The National
Museum of Natural History deserves the highest praise for its
continued interest in this field.

In considering the importance of the most advanced
technology to manned space exploration, and the use of men
in the discovery and analysis of the forces of nature at work
in the vast areas beyond the earth's atmosphere, a nice bal-
ance must be struck between the means used to attain veloci-
ties upward to 25,000 miles per hour, the accelerations and
other forces tolerable by man, and the invention of protective
and adaptive means to accomplish the seemingly impossible.

Rocket systems can permit only 5 to ten percent of
their weight in structure. They require 90 to 95 percent in
fuel. Every additional pound in a low earth orbit costs ten
pounds in the booster system. Every pound boosted to the '
surface of the moon requires more than 150 pounds of fuel and
structure in the rocket to provide the added thrust to escape
the earth's gravity. Boosting man into space enclosed within
environment that allows useful work stretches to the limit
practically every technology our scientists and engineers have
developed.

Every item of equipment you will see today will prove
our ingenuity in advanced technology and will also speak
elogquently of the tremendous rate cf change that is taking
place in every field.

When we turn from technology to man himself, we recog-
nize immediately that we cannot re-engineer the human being.
Man cannot be tailored to fit space exploration. He nust have
oxygen to breathe, be provided pressure similar to that on
earth, as well as temperature and humidity that he can
tclerate. Provision must also be made for elimination of
carbon dioxide and other toxic agents. He must be protected
from radiation and other hazards. He must learn to live with




weichtlessness, or we must find a wayv to counteract it.
Psychiolcgically he must conquer such factors as isolation,
confinement, detachment, the threat to life, and even the

contamplation of never returning to earth.

In short, the whole area of the life sciences, the
study of man himself, must be married effectively to the most
advanced work we are doing in the physical sciences and in
technology. ’

N »

The National Aeronautics and Space Administration has
two Man in Space programs. They are Project Mercury and
Project Apollo.

Project Mercury is designed to put a manned satellite
in orbit at an altitude of more than 100 miles, circle the
earth three times, and then bring it back safely. As most
of you know, two manned suborbital flights carrying Astro=-
nauts Alan Shepard and Virgil Grissom have already been made.
The first manned orbital flight is planned for late this year
or early in 1962.

Project Mercury was designed to tell us how man will
react to spaceflight, how he can perform in a space environ-
‘ment, and what should be provided in future manned space-
craft to allow him to function usefully. Equally important,
of course, is the technical knowledge which Project Mercury
will give us about the design, construction, and operation
of the flrst U. S. vehicle specifically engineered for manned
spaceflight.

From the viewpoint of the astrobiolcogist, the flights
of Shepard and Grissom were intensely interesting, although
of short duration, each about 15 minutes., During these 15
minutes both Shepard and Grissom carried out in the space-
craft the tasks that were assigned to them, including
attitude control and correction and deceleration rocket
firing. ‘




Each was subjected to about five minutes of weight-
lessness and found this no handicap in performance of duties.

Each endured, without harmfuvl results, gravity forces
six times his own weight due to the accelerations of rocket
launch, and eleven times his own weight due to entry decelera-
ticns. DBoth were in constant voice communication with the
ground.

The physiological reactions of both men before, during,
and after the f£light, did not materially diffex from reactions
shown during earlier ground tests.

The second step in the NASA manned space program is
Project Apollo, designed to lead ultimately to a three-man
expedition to the moon. Apollo will require space techniques
far in advance of those needed for Mercury. Apollo must be
built to withstand a much greater launch thrust. It must be
capable of guidance toward the mcon and it must be able to
land gently on the moon, then be launched from the moon and
guided back for safe return into the earth's atmosphere at
the fantastic speed of 25,000 miles per hour.

The Atlas booster for the Mercury launching produces
some 360,000 pounds of thrust. The launch vehicle for Apollo
must develop 30 to 50 times as much. Apcllo will reguire self-
contained power systems for course correction, landing on the
meoon, for the launch back to earth, and for a controlled
landing on the earth.

Like other achievements in space, the Apollo flights
must be a step-by-step process. The spacecraft will first be
flown in orbit around the earth so that the many components
and systems of the vehicle can be tested and evaluated.

These earth~orbiting flights will also be used for
training the space crew and for development of operational
techniques. Each will also include important scientific
experiments. '
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As the competence of the Apollo vehicle and the men
wno will operate it increases, the flights will go farther
and farther from earth, and will be of longer duration and
complexity. A major step will be a manned f£light around
the moon, on which the crew will periform many of the guid-
ance and control tasks that will be needed later on in the
lunar landing mission.

In constructing Apollo, a modular concept will be
used. That is, the spacecraft will be divided into compart-
ments or units, each designed as a complete subsystem to
accomplish a complete function. »

The first compartment will be the "command center
mcdule,” It will house the crew-during launch and entry and
serve as a flight control center for the remainder of the
mission.

The second module is a propulsion unit. It will be
capable of making mid-course corrections, of putting the
spacecraft into whatever orbit the mission calls for, and
of providing the power needed for the return flight of a
lunar mission.

In an advanced version of Apollo, a third module will
ke an additional propulsicn stage to decelerate the space-
craft as it approaches the moon and lower it gently to the
moon's surface. On other missions this module, or perhaps
even an additional section, would serve as a laboratory for
various space experiments.

The launch vehicle for Apollo's earth orbit and
circumlunar flights will be Saturn, while a giant clustered
booster called Nova ~- which will develop 12 million oxr
nore pounds of thrust -~ is planned for the lunar landing
£flight.

No launching schedule has been established for a
manned lunar landing. However, President Kennedy has stressed
his view that "this Nation should commit itself to achieving




the goal, before the decade is out, of landing a2 man on the
mocon and returning him safely to earth.” How much sooner
we will be able to accomplish this cannot be determined

just now. We are going to proceed toward the goal as
rapidly as possible. As soon as we can make the attempdt, we
will

There is no doubt that dramatic and important space
achievements which demonstrate a very advanced cap oY

science and Lechnology have a tremendous impact on world
opinion. This is an important con 51de1atlon in our program
and we are increasing our efforts to acguire a space capa-
bility second to none.

ﬁ

However, this is by no means the only consideration,
Inciuded in NASA's lO-year program goals are (1) explora
tion of space to gain scientific knowledge; (2) p““ctlcal
applications of advances in space technology for the bunefit
of the people of our country and thoze of cther nations
{3) advancement of technology on a broad front to meet bn
diverse requirements in the fieclds of zeronoutics and space;
(4) development of launch vchicles, cpacceraft, supporting
technology ond facilities to meet future needs for manncd
and unmanned space exploration; (5) cooperation with and
support of other Covernment agencies whose functions and re=-
cponsibilities relate to those of NASA; (6) ccoperation with
other nations in the exploration of space.

Since January 31, 1958, this country has successfully
launched 52 earth satellites, two solar satellites, and two
deep space probes. These have furnished a wealth of informa-
tion to science and to our knowledge of the requirements for
manned space flight. :

NASA'’s Echo I passive communications satellite, launched
in 1966, has been seen by millions of people throughout the
world. The huge, aluminized plastic sphere proved that it is
possible to communicate between distant areas on the earth by
reflecting radio signals from a satellite.




NASA*s TIROS series of meteorological satellites has
cdemonstr . ted the possibilities of vastly more accurate and
longer~range weather forecasting. TIRCS I transmitted
nearly 23,000 television pictures of the earth's cloud
patterns. TIROS II, launched last Noveanbker, has transmitited
more than 40,000 pictures and has reported important informa=~
tion about the atmosphere and the radiation of solar heat
back from the earth.

TIROS III pictures of Storm LEliza in the Pacific and
Hurricanes Esthex, Anna, and Carla on the Atlantic and Gulf
Coasts were valuable aids to the Weather Bureau in tracking
these cyclonic winds and issuing warnings. NASA also used
TIRCS IXII for weather support of Astronaut Grissom's July 21
Mercury suborbital flight.

Advanced launch vehicles are becoming available to us
for koth scientific missions and for operational systems.
They will have greatly improved load-carrying capability for
the unmanned space experiments which must precede extensive
manned f£lights. Good examples are the programs for Ranger which
will land instruments on the moon, and Surveyor, a spacecraft
that will be able to make a so~calied "soft landing" on the
moon with more delicate scientific instruments. Also undexr
development are spacecraft that will fly close to Venus and
Mars.

Already the national investment in space exploraticn
has preduced new materials, metals, allcys, fabrics, and com-
pounds which have gone into commercial procduction. From work
in space vacuum and extreme temperatures have come new durable,
~unbreakable plastics and new types of glass that will have a
wide variety of uses.

Medical scientists in the space effort have devised
minute sensors to gauge an astronaut's physical responses, to
measure his heartbeat, brain waves, blcod pressure, and
breathing rate. These same devices are now being attached to
hospital patients so that their conditions can be recorded con-
tinuously and automatically at the desk of a head nurse.




More than 3,200 space-related products have been
developed in the United States. They come from the 5,000
companies and research outfits now engaged in missile and
space work. From this new industry are coming new oppor-
tunities and new jobs.

Por Fiscal Year 1962, the National Asronautics and
Space Administration has a budget of $1,671,750,000. This
includes $245,000,000 for construction of new and support-
ing facilities and $1,220,000,000 for research and develop-
ment. Eighty percent of the NASA research and development
budget is spent through contracts with industry and private
organizations. :

The large sums of money required in this effort are
not spent in space or on the moon. They are spent in the
‘nation’'s factories, workshops, and laboratories for salaries,
materials, and supplies.

In the time available today, I can only touch the
highlights of space exploration, which has been termed "the
most challenging adventure man has ever undertaken.”

I do want to mention, however, a long~term aspect of
the national program that is one of the logical following
steps to the theme of the Man in Space exhibit which you
will be viewing here today. This is the prospect that we
may eventually discover that life is not a phenomencn
unigue to our planet.

NASA has several projects under way to discover if
life, in whatever high or lowly form, may have evolved else-
where in our solar system. For example, Stanford University's
School of Medicine is developing instruments for detecting
signs of life on other planets. This equipment will be in-
stalled in unmanned devices that we shall in the foreseeable
future be landing on the surfaces of Mars and Venus.

Many scientists believe that the odds favor the exist-
ence of life beyond that on earth. At any rate, we have




begun research that will ultimately go far to answer this
guestion. It is within the realm of possibility that
decade or so from now, the exhibit in this great hall of
the American Museum of Natural History may be called, not
Man in Space, but Life in Space.

The United States program in space offers us the
chance for unparalleled progress. I am convinced that,
as a nation, we shall respond boldly and with determina-~
tion to the call President Kennedy issued when he urged
the world: .

"o invoke the wonders of science instead of 1ts
terrors . . . to explore the stars, to conquer the deserts,
eradicate disease, tap the ocean depths and encourage the
arts and commerce."

Thank you very much.




NEWS RELEASE

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

1520 H STREET. NORTHWEST * WASHINGTON 25, D. C.
TELEPHONES: DUDLEY 2-6325 . EXECUTIVE 3-3260

FOR RELEASE: PM's Monday
October 16, 1961

Release No., 61-227

SCOUT DEVELOPMENT AND IONOSPHERE PROBE EXPERIMENTS

The National Aeronautics and Space Administration will
soon launch the seventh in a developmental series of Scout
rockets. The Scout is a four-stage, sollid fueled rocket under
development to provide the United States with a small, re-
liable and flexible research vehicle for a variety of space
explorations tasks.

Coupled with this launch will be a 94 pound payload,
P-21, designed to explore the physical phenomena in the upper
ionosphere. The ionosphere is a continuum of electrically
charged, or lonized regions, beginning some 40 miles above
the earth and extending several hundred miles out, gradually
mergling with outer space.

LAUNCH VEHICLE

Scout 1s the nation's first solid propellant rocket
to place a payload in orbit. It did so on February 16, 1961,
when 1t sent aloft Explorer IX, a l1l2-foot, alumlnum and
plastic sphere to collect data on effects atmospheric drag
will have on space vehicles and the 1life of satellites.

Scout 1s designed to place a 150-pound satellite in
a 300-mile orbit or to send a 50-pound scientific package
nearly 8,500 miles in a probe shot. For re-entry tests,
the rocket can subject a payload to conditions like those
encountered by space vehicles returning to the earth's
atmosphere. In a ballistic trajectory, it can provide
almost two hours of welghtlessness for 100-pound experiments.

Seout 1s 72 feet long and weighs approximately 36,600
pounds. Its four solid-propellant stages consist of Algol
first stage, Castor second, Antares third and Altair fourth.

These four rocket motors, plus the necessary tran-
sition sections and guidance and control equipment, are
assembled into a complete vehicle by the Astronautics
Division of Chance Vought Corporation, aerospace subsldiary



of Ling-Temco-Vought, Inc., and prime vehicle contractor for
Scout.

Data on Scout'!s four stages, named for stars in the
constellations, include;

Algol - Thirty feet long, 40 inches in diameter,
developing 115,000 pounds of thrust. This motor, the
largest solid rocket flown in the United States, is fin
stabilized and controlled in flight by Jjet vanes. Developed
by Aerojet-General Division of General Tire and Rubber Company.

Castor - Twenty feet long, 30 inches in diameter and
developing more than 50,000 pounds of thrust. Stabilized
and controlled by hydrogen peroxide jets. A modification of
the Sergeant motor, it has been used in a cluster in NASA's
Little Joe program in support of the Mercury project. De-
veloped by the Redstone Division of Thiokol Chemical Corpo-
ration.

Antares - Ten feet long, 30 inches in diameter and
more than 13,000 pounds of thrust. Lightweight plastic con-
struction. Stabilized and controlled by hydrogen peroxide
Jets. Developed by the Allegany Ballistics Laboratory of
Hercules Powder Company.

Altair - Six feet long, 18 inches in diameter and
3,000 pounds of thrust. This motor, formerly Known as the
X-248 and developed for the Vanguard third stage, is spin
stabilized. It is the third stage on the Delta launch
vehicle and was the first fully developed rocket to utilize
lightweight plastic construction. Also developed by ABL.

Each stage has a burning time of approximately 40
seconds.

Guidance and control system for the Scout was de-
-'veloped by the Aeronautical Division of Minneapolis-Honeywell
Regulator Company.

The Scout concept originated in mid-1958 at NASA's
Langley Research Center in Virginia and a projJect office was
established to develop the vehicle and serve as program
manager, The first full-scale vehicle was launched from
Wallops Station, Virginia, on July 1, 1960.

Mid-way in the eight-shot series, NASA named Chance
Vought, previously air-frame contractor, as prime vehicle
contractor and assigned the Dallas company additional
responsibilities extending from initial assembly through
preparation of the vehicle for launch.
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This placed initial assembly and eheckout of the
vehicle at the site where the airframe, sections between
the stages and other hardware items which go into unlting
of the Scout's four rocket motors, are produced and re-
sulted in a significant reduction in the time requlred for
assembly and checkout.

Previously, all Scout components and systems, in-
cluding the transition section, had been shipped to the Wallops
Station: ., facility where preliminary assembly and checks
were performed by NASA with the aid of Chance Vought and
other contractor crews.

The next step in streamlining the Scout program will
be devising methods which will permit launches from additlon-
al sites using simplified checkout and launch equipment and
small launch crews.

PAYLOAD - P-21

This eight-sided satellite is part of the Goddard
Space Flight Center's P-21 series of four rocket flights to
investigate ionospheric characteristics of importance to
radio communication, radio tracking and guldance, and to
add to the basic understanding of the earth's ionosphere.

In the ionosphere, incoming radiations from the sun
collide with atoms of gases, releasing free electrons and
positive ions, creating reflective layers for radio signals.
If it were not for the ionosphere, long range radlio communi-
cation would not be possible, and lethal radiations from
the sun would not be absorbed, drastically altering life as
we know it on the earth. Ionospheric data is very scarce
between 200 miles and 600 miles, and virtually non-existent
above the latter altitude. Significant results could be
obtained if only half the planned altitude is achieved.

Two probes have already been fired this year 1n the
series. On April 27, an Argo D-4 rocket reached an altitude
of 450 miles and gave an excellent profile of electron
densities during mid-day, for a quiet ionosphere. Another
D-4 was fired in June to compare nighttime/electron densities
with the daytime data obtained previously, but a rocket
failure kept it from achileving its objectives. The upcoming
Scout firing, which will take about one hour to reach peak
altitude of about 4500 miles, will measure daytime electron
concentration. It will impact in the Atlantic Ocean about
3900 miles from the launch point. No effort will be made
to recover the payload. Another Scout early next year will
chart the nighttime profile.

Experimentation

The P-2]1 will contain two scientific experiments to
measure electron density and associated ilonospher character-
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istics. One is a continuous wave (CW) propagation experi-
ment for the ascent part of the trajectory. The other is

a swept-frequency probe for the upper part of the trajectory
and the descent flight. A secondary ojective of the launch
is to test the ability of a new Dovap 2Doppler Velocity and
Position) facility at Wallops Station fo monitor high alti-
tude flights. Previously, the station has been used to
track rockets with altitudes of less than 600 miles.

In the CW experiment, two radio signals are trans-
mitted from the rocket to a receilving station on the ground,
at frequencies at 12.267 Mc {one watt power) and 73.6 Mc
(0.5 watt power), The higher frequency is essentially un-
affected by the ionosphere and will provide a reference with
which to compare the low frequency transmission. The lower
frequency will be affected considerably by the physical con-
ditions of the ionosphere, with the effects being detected
and recorded at an ionosphere ground station located on
Wallops Island.

The radio frequency impedance probe measures the
Ionospheric electron concentration by direct sampling. It
accomplishes this indirectly by comparing the measured
capacitance of a sensor to its free-space value. These
data can then be related to the dielectric constant of the
reglon, and thus to the electron concentration surrounding
the probe. The sensor is a parallel-plate capacitor having
two circular wire mesh discs 15 em in diameter with a 1.5 cm
separation. A radio-frequency voltage is applied across
the capacltor at varying frequencies. The impedance, or
resistance of the capacitor 1s monitored by measuring the
flux in the transformer supplying the voltage.

Flight Information

Total payload weight is about 94 pounds. This in-
cludes the scientific payload, the environmental test
package for the Scout, and balancing weights. The instru-
mentation package will not be separated from the fourth
stage, but the nose cone (heat shield) will be released at
third stage ignition. Antennas will be deployed 95 seconds
after third stage ignition. Launch angle will be about
85 degrees.

Flight data will be recorded at the Goddard Space
Flight Center's ionosphere ground station at Wallops Island,
‘and at another station at Blossom Point, Maryland. FPS-16
radar at Wallops will be used to evaluate vehicle perfor-
mance during powered flight, and radar installations at
Millstone Hill, Massachusetts; Trinidad, B.W.I.; Bermuda;
and the MIT (Lincoln Laboratories) installation on Virginia's
eastern shore will skin-track the vehicle.

The Ionosphere Sounding Station at Wallops Island
- 4 o



and Ionosphere Stations at Ft. Belvoir, Virginia, and
Patuxent River, Maryland will supply ionosphere data be-
fore, during, and after the flight.

Project Participants

NASA Headquarters Program Manager for the developmen-
tal Scout program is R. D. Ginter.

Langley Research Center has sole responsibility for
the direction of the developmental Scout launch vehicle,
George R. Rupp is the Scout Program Director for Langley
" Research Center.

Chance Vought Corporation is the prime contractor
for the Scout vehicle.

NASA Headquarters Program Manager for the P-21 is
M. J. Aucremanne. ‘

Goddard Space Flight Center has the primary re-
sponsibility for designing the experiments and the major
electronic components and payload sensors for the P-21.
The GSFC Payload Manager is John E. Jackson.

Raymond Engineering Laboratory, Inc. designed and
built the structure in which the payload instruments are
housed. The company also furnished antennas and bullt the
grid structures used to measure electron density.

Washington Technological Associates 1s supplying
Technical personnel to operate the lonosphere ground
station at Wallops Station.



0
S
RN o}
[ AR
RER)
row o 1 !
- I <
y o o - _;w
> o 2 2 i 5 @ O
c : " G D
9] 1 = 3 W G o>
.0; 1 A o 0 e [e = IS
] ) ] o o R Gl 0
2 - S H ) LA I I A it
A 5 S Byeed 3 s
s 0 (O} o OGSO Q9 L9 .
, f o 5 SRR Gl
RAN i G G el
RS ﬂ . 3 [ R It & HM. 0] e
R s i3 O e 17U IR IS
1 QO 1 eI I = SIS SN “3
D3 - HE e IRV AR
> (1) .w v iy ] .MMD n‘C © u ™ Q3
A 2 a g o S ™A
oo 3 2 e O QD
SR i O “ ad oG -
200 A + DECIRIES W et
RS O 9o 20
o3 [ 3 0
e 1 W + ~ -]
. W s AR
S5 4140 s )
R oW 0w
) D 3 W ww ,Q
I 1 Do V) 10
w o 5 o St A e .nw w.w
: . QA0 D O 5
dg | e o
S 4 . o « QY ud
3009 : .
o A @ @ 4 Q
i o | = 1 o 3 O
{ v oA by ] P P
SRCI K Aaoan”
T @ ST o e ot b
i ETN g o - et g 0 .
89} - % u, % W W o3 @
N N ~ D o
ad > o =i €y Q9
! o G A « S ~
i & S 4D [oF “ = g
\O o Mc » ;nu (@] e_ © Ty by bl
il g b i Ly N _.\, O o
: % g Y= S o 5 Geron
o T B 04 E £ i PO
= 8 ©°% 30 : I SR
o o ) 4N e id ) e
i qe a8 Q- D o -
e i O 8ol B Qufi o f g B
Ty ‘o Pt 6 S0 oM
o i O i} - S
5] wl W DB
o) > ¢ {1 ©0.0
0 e} Mt &
[ ) R )
iy 0




! .
/ / S Ls i /‘f{/ "({3«',.,-1...., -

NEWS RELEASE

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
IS20 H STREET. NORTHWEST - WASHINGTON 25, D. C.
TELEPHONES: DUDLEY 2-6325 - EXECUTIVE 3-3260

FOR RELEASE: UPON DELIVERY
8:30 p.m. EDT

RELEASE NO. 61-229

Address by
James E. Webb, Administrator
National Aeronautics and Space Administration

THE TWENTIETH AMERICAN ASSEMBLY
Arden House, Harriman, New York
October 19, 1961

* % *

"Initiative and Responsibility
in the Study and Use of Space"

Dr. Wriston and Members of the American Assembly:

On previous occasions in this hall, it has been my
privilege to sit before a speaker who was prepared to set
the stage for a vigorous rubbing of minds on an important
national subject and to help establish guidelines for dis-
cussion.

Tonight the situation is reversed. As I look about
and see so many men who have made such important contri-
butions to the surging advance of science and technology
as it relates to space, I have a feeling that rather than
stand here at the beginning of this Assembly, I should sit
with you at the end to assimilate the results of your dis-
cussions. Nevertheless, I will do my best.



It may not be amiss to begin with the fact that our
national program for the exploration and utilization of
that vast medium to which we apply the term "space" involves
action as well as philosophy and policy. Indeed, in many
cases, we cannot choose our actions free of pressures beyond
our control.

Many important actions have been taken since the passage
of the National Aeronautics and Space Act in 1958. Others
are now in preparation, and it will be my purpose tonight to
show that these actions form for our nation a pattern of
initiative and responsibility, as well as responsiveness to
a deeply felt need of the American people.

As background for my discussion, and your own in the
days ahead, you have received a splendid perspective from
your editor, Lincoln Bloomfield, in his paper, "The Space
Revolution."”

He points out that while this revolution "is essentially
still in the hands of a small elite"” who "may and do propose,
the people, in the last analysis, will dispose."

Making clear his view that "in the end the problem of
outer space is a problem of human values" and that beyond
the national arena "the conquest of space is an opportunity
for statesmen to build their structures in a still relatively
uncluttered area of interaction between the nations" he cites
"the lag between scientific technology and the human capacity
to maximize its benefits and minimize its harm through
social, economic, and political arrangement."

In my view, Mr. Bloomfield practices the realism for
which he calls when he states that "the question of ultimate
public support remains before us, along with virtually all
the grand issues of public pelicy." The "grand issues" may
take longer, but in some large measure, the question of
public support will be answered as Congress acts on the
1963 Space Budget. The requirements will be substantially
larger than in 1962. The openness with which we conduct
our operations often seems to emphasize the spectacular
nature of such a success as the first manned flight in our
Mercury program by Alan Shepard. Whether it turns out to
be a success or failure, the launching of the Saturn first
stage for its trial flight -- planned to take place within



the near future -- will attract the widest attention and be
viewed by millions. Such flights are not stunts. They are
not antithetical to sober scientific and technological re-
search. Interpreted properly, these dramatic events can

add much to public understanding and excite creative inter-
est in extending the base of knowledge on which public support
must rest.

But public support depends upon more than interest and
understanding. The method of presentation, as well as the
substance of the program, is important. The fact that
President Kennedy's request for increases in the 1962 Space
Budget were presented on a bipartisan basis and were so ac-
cepted by the Congress shows this.

From the beginning of my meetings with him on space
questions, President Kennedy has viewed our problems as not
solely scientific or technical but as questions of broad
national and international policy and of the organization of
private and governmental resources to make policy effective.
He has regarded an adequate national space effort as vitally
important to the United States, and as a long-range program
which cannot be turned on and off at will. He has often
expressed a strong feeling that the ability of the United
States to achieve its great international goals of peace
and fulfillment for all mankind depends to a large degree
upon what we can achieve in space.

No discussion of our national space effort and of the
kind of public support that it must justify and retain over
an extended period would be complete without some indication
that to the person with little or no space background, the
man or woman going about daily tasks, reading and hearing
about manned orbital flight, manned exploration of the moon,
or the great radiation belts, space is almost beyond compre-
hension. It is an entirely new and different sphere. It
is separated by a wide gap from normal experiences, the
things we know from our eyes, ears, hands, and other senses.
One of the greatest tasks of space leadership is to find ways
to bridge this gap-.

Before this group, it is not necessary to compare the
fifty-eight years of man's powered flight in the atmosphere
with the four years since man proved his ability to achieve
space flight. Nor is it necessary to linger over the fact




that in the United States, where they took place, experi-
mental demonstrations by the Wright Brothers in 1903 that
powered flight was feasible and in 1926 by Dr. Robert
Goddard that rocketry was practicable, were received with
indifference or scorn. Here, these harbingers of the future
were so0 neglected that the first utilization of the lessons
learned were exploited abroad.

In aviation, we learned this at our grave risk during
World War I but built our position in the inter-war years.

In rocketry it took a dozen years after the V-2 ex-
perience of World War II, plus the demonstrated rocket compe-
tence of the USSR, to crystallize our policy, programs, and
organization into a national space effort.

The lead time of 45 years, from the Wright Brothers to
jet performance in aircraft, is one measure of the technical
achievements required in such matters. To accomplish all
that must be done to achieve a manned lunar expedition with-
in a span of ten years will require every possible accelera-
tion in technological advances and their application. Re-
search and development in direct and in supporting areas
must be pursued to the utmost of our abilities, without
let-up.

Although long lead times are hard to explain in
bidding for and retaining public support, there is never-
theless no avoiding them in space work.

I believe it is clear from the papers prepared for this
Assembly, that in the period since the National Aeronautics
and Space Act was passed in 1958, and as a result of strong
pressures to step up our national effort, a substantial
space program has been set in motion. The year 1958 marked
the culmination of vigorous debate on space policy, just
as such a culmination had come in 1946 in the atomic energy
field. In the one case, the result was the establishment
of the National Aeronautics and Space Administration and,
in the other, the Atomic Energy Commission.

In each case, important military developments and uses
were reserved to the Department of Defense. In both cases,
however, national policy was founded and oriented toward
development and utilization of science and technology to



the greatest possible extent for peaceful purposes. Signifi-
cantly, in both fields the policy of the United States has
emphasized benefits to be obtained not only within our own
country but also in implementation of our international
policy to assist other nations in economic, political, and
social growth toward democracy and self-determination.

The United States has made major efforts to limit the
destructive potential of nuclear fission and to find ways and
means to expand its constructive use to solve the problems
of mankind.

The same policy has been followed with respect to our
space effort.

In the 1958 Space Act, among the basic policies written
into law were:

", ..that activities in space should be devoted to peaceful
purposes for the benefit of all mankind."

"...that the general welfare and security of the United
States require that adequate provision be made for aero-
nautical and space activities. ...that such activities be
the responsibility of... a civilian agency..., except...
activities peculiar to or primarily associated with the
development of weapons systems, military operations, or...
defense... and that determination as to... responsibility
for... such activity shall be made by the President..."

"That aeronautical and space activities be conducted so
as to contribute to:

(1) The expansion of human knowledge of phenomena
in the atmosphere and space;

(2) The improvement of the usefulness, performance,
speed, safety, and efficiency of aeronautical and
space vehicles;

(3) The development and operation of vehicles capable
of carrying instruments, equipment, supplies, and
living organisms through space;



(4) The establishment of long-range studies of the
potential benefits to be gained from, the oppor-
tunities for, and the problems involved in the
utilization of aeronautical and space activities
for peaceful and scientific purposes;

(5) The preservation of the role of the United States
as a leader in aeronautical and space science and
technology and in the application thereof to the
conduct of peaceful activities within and outside
the atmosphere;

(6) The making available to agencies directly con-
cerned with national defense of discoveries that
have military value or significance, and the fur-
nishing by such agencies, to the civilian agency
established to direct and control nonmilitary aero-
nautical and space activities, of information as
to discoveries which have value or significance to
that agency.

(7) Cooperation by the United States with other nations
and groups of nations in work done pursuant to this
Act and in the peaceful application of the results
thereof; and

(8) The most effective utilization of the scientific
and engineering resocurces of the United States,
with close cooperation among all interested agencies
in order to avoid unnecessary duplication of effort,
facilities, and equipment.

To make these policies effective the 1958 Act provided
that the National Aeronautics and Space Administration would:

(1) Plan, direct, and conduct aeronautical and space
activities;

(2) Arrange for participation by the scientific community
in planning scientific measurements and observations
to be made through use of aeronautical and space
vehicles, and conduct or arrange for the conduct of
such measurements and observations; and




(3) Provide for the widest practicable and appropriate
dissemination of information concerning its
activities and the results thereof.

Expenditures for the first full year by the National
Aeronautics and Space Administration (Fiscal Year 1960) were
four hundred and one million. For the second full year
(Fiscal Year 196l1), they were seven hundred and sixty million.
And for the current Fiscal Year (1962), President Eisenhower,
in his final budget message on January 16, 1961, recommended
an increase to the level of a billion, one hundred and nine
million dollars of new authorizations with an estimated
expenditure of nine hundred and sixty-five million dollars.

From all this, it is clear that, between the establish-
ment of the National Aeronautics and Space Administration in
1958 and the end of the Eisenhower Administration, a sub-
stantial build-up was already in progress.

During this period in the field of aeronautics, NASA
programs were based on a continuation of research, advanced
technology development, and flight testing, but with none of
the aspects of an operating agency.

In astronautics, however, during these three years
implementation of a ten-year plan was begun, under which
NASA would carry out not only research and design but all
other aspects of an operating agency, such as procurement,
launching operations, and data collection and evaluation.

The four major fields to be covered in the ten-year
plan were: scientific satellites, lunar and planetary ex-
ploration, application satellites (in such areas as weather
and communications), and manned space flight. Analysis and
publication of the data in each of these fields was programmed.

Under the ten-year plan, the two outstanding space
missions projected for 1961 were to be the suborbital flight
of an astronaut and a manned orbital flight.

The 1962 mission milestones were considered to be an
impact landing of instruments on the moon, advances in
planetary spacecraft, and launching of a prototype active
communication satellite.




In 1963 there were to be a soft landing of instruments

on the moon and the first launching of a three-stage Saturn
C-1, having over a million and one-half pounds of thrust.

Nineteen Sixty-~Four was to be signalized chiefly by an
orbiting astronomical observatory and an unmanned planetary
reconnaissance.

For 1965, the major milestone was to be a prototype-
capsule test for Apollo, which was conceived as a three-man,
earth orbiting laboratory and also as a basic vehicle for
manned exploration of the moon.

For 1966, extending through 1970, the original plan
called for first flights by the three-stage Saturn C-2,
having more than twice the payload of the C-1l in a near-
earth orbit as a result of the added stage -- the nuclear
rocket Rover ~- for a spacecraft in a planetary orbit, and
for a manned Apollo earth-orbital flight and a manned Apollo
circumlunar flight.

The manned lunar landing mission was considered to lie
beyond 1970.

A reasonable estimate of expenditures to accomplish this
ten-year plan, as it was laid out at the beginning of 1961,
would lie between twenty and twenty-five billion dollars.

One of the important decisions voiced by President
Eisenhower in his submission of the Fiscal Year 1962 budget
was elimination of funds to press forward under the ten-year
program with the large rocket boosters and with long lead-
time work on Apollo. This meant that the manned lunar land-
ing, (programmed to come after 1970) could not, in fact,
take place under the most favorable circumstances before
about the middle of the 1970's.

Mr. Eisenhower's words in his budget message were:
"Further testing and experimentation will be necessary to
establish whether there are any valid scientific reasons for
extending manned space flight beyond the Mercury program."

Within two months and four days after the inauguration
of President Kennedy, the United States launched five satel-
lites -~ one Explorer, two Discoverers, Samos II, and Transit
3-B. Within the same period the Russians launched three
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Sputniks ~- VII, VIII, and IX -- and a Venus probe.

Concurrent with these operations, an intensive study was
going on under the direction of Vice President Johnson, with
the active participation of such senior officials as Defense
Secretary Robert McNamara, Atomic Energy Chairman Glenn
Seaborg, NASA Deputy Administrator Hugh Dryden, and myself.

On March 24, President Kennedy announced that the key to
retrieving our position in space lay in determining that we
could no longer proceed with the Mercury one-man space ship
as if that were to be the end of our program but that we must,
even in a tight budget situation, commit ourselves to build
giant boosters. He submitted a request for an additional
$125,670,000 to speed up the Saturn C-2 booster and the large
million-and-a-half-pound-thrust F-1 engine.

One day later, March 25, the United States launched its
sixth satellite of the year, Explorer X, and the Russians
launched their fourth Sputnik of the year, Sputnik X. Two
weeks later, April 12, the Russians accomplished a manned
orbit of the earth with Cosmonaut Gagarin, in the space ship
Vostok.

In the two months following the March 24th decision of
the new Administration to step up the big booster program in
order to provide lift for larger and more advanced space-
craft, an intensive analysis of every facet of the program
was conducted and the reorganized National Aeronautics and
Space Council, under the leadership of its Chairman, Vice
President Johnson, came increasingly into play. As a result,
on May 25, the President announced major new goals for the
nation in space and new programs to achieve them.

The President requested that appropriations for the
National Aeronautics and Space Administration be increased
to $1,784,000,000, or by about 61 percent, but Congress
reduced this by about $112 million. It is an interesting
fact that while NASA spends about 80 percent of its funds
through contracts, requiring outstanding technical and
management ability to handle these contractural relation-
ships, the most serious cuts were in these areas where the
funds were needed most. In this second request the
President asked increases for big engines and big boosters
aggregating $144 million. He included in his request an



additional $130 million for Apollo. Sixty-six million
dollars were earmarked to speed exploration of the environ-
ments of the earth and ¢f the moon, and the space between.
President Kennedy requested funds for studies of the problems
of spacecraft returning to earth from flights around the moon
at atmospheric entry speeds as high as 25,000 miles an hour
and for thorough studies of radiation problems, including an
analysis of solar activity over the past fifty years in order
to predict, if possible, the periods of extreme radiation
which manned spaceflight must avoid,

Included also was an item of $50 million to expedite
development of an active communications satellite system and
to demonstrate transatlantic television.

The President requested funds for the Air Force to pro-
ceed with solid-propellant engines for a Nova vehicle.

An additional $23 million was provided to expedite the
Rover nuclear~rocket engine.

One way of looking at the eight months since January
might be to say that the major actions taken by the new
Administration to accelerate the national space effort were
to initiate a program to accomplish within the ten years of
the 1960's approximately the same volume of space research
and development, exploration, and beneficial applications as
plans of the previous Administration envisioned in about
fifteen years.

It is important to note that while the major manned
space flight missions and related scientific exploration of
space remained in the civilian National Aeronautics and Space
Administration, they were speeded up. Large boosters capable
of putting heavy payloads into orbit or for use on other
space tasks will be built without delay. This means that if
military missions are required in the future, the booster
capacity will be available.

Let me hasten to add that none of the above has changed
the policy of the United States to make every effort to use
space for peaceful benefits to all mankind.

Only three weeks ago, President Kennedy urged at the
United Nations a policy of "keeping nuclear weapons from
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seeding new battlegrounds in outer space."

Proposing that "...as we extend the law on earth, so
must we also extend it to man's new domain, outer space,"”
the President stated that "“The new horizons of outer space
must not be riven by the old bitter concepts of imperialism
and sovereign claims. The cold reaches of the universe must
not become the new arena of an even colder war."

The President went on to say, "To this end, we shall
urge proposals extending the United Nations' charter to the
limit of man's exploration in the universe, reserving outer
space for peaceful use, prohibiting weapons of mass destruc-
tion in space and on celestial bodies, and opening the
mysteries and benefits of space to every nation. We shall
propose further cooperative efforts between all nations in
weather prediction and eventually in weather control,.

"We shall propose, finally, a global system of communica-
tions satellites linking the whole world in telegraph and
telephone and radio and television."

Thus it is clear that the United States is proceeding
with a program that can, should the need arise, substan-
tially increase its military capability. At the same time,
we are keeping these activities oriented toward peaceful
uses and urging the leaders and scientists of other nations
to join with us in this vast new area that holds so much
promise.

Perhaps another way of looking at the space program is
to consider it a ten-~year effort to advance science and
technology at the most rapid rate possible in the most
important fields of energy use; new materials, metals,
fabrics, and lubricants; the most advanced electronics and
communications; the marriage of the life sciences with the
physical sciences; the harnessing of advanced scientific
and technological research and development with operational
missions, data collection, storage and evaluation; the
development of experimental models into practical useful
devices; and in general systems management of a high order
of efficiency. If this concept is considered in the light
of the language of the 1958 Space Act, which calls for the
preservation of the United States as a leader in aero-
nautical and space science and technology and in the

-11-




application thereof to the conduct of peaceful activities,
the leverage of this program in a growing national economy
can be of great significance.

You here at this Assembly are more keenly aware, I am
sure, than are most citizens of the fact that in the decade
from 1960 to 1970, if we can avoid war, the number of our
fellow countrymen requiring food, clothing, and services will
rise from one hundred and eighty million to two hundred and
thirteen million; that public and private construction will
rise from an annual rate of $55 billion to more than $90
billion; that more than $700 billion of construction will be
put in place; and that, with the addition of some three
hundred to four hundred billions of maintenance and repair,
our investment in these capital items will add up to more
than a trillion dollars during the period.

The space program is the first that broadly teams the
life sciences with the physical sciences, thereby substan-
tially increasing its capacity to feed back benefits in all
areas of economic, political, and social growth. Again, the
fact that the National Aerconautics and Space Administration
is required by the 1958 Space Act, to “provide for the
widest practicable and appropriate dissemination of informa-
tion concerning its activities and the results thereof” is
of no little significance.

In his thoughtful paper prepared for you, the first
Administrator of the National Aeronautics and Space Adminis-
tration, Dr. Keith Glennan, asks if it is possible to pose
specific questions, among them =-- "Should our energies and
funds be devoted to the accomplishment of a few spectacular
shots" or "are not the shorter range objectives of develop-
ing useful applications of space technology in the fields
of communications, meteorology, and navigation -- activities
that promise real benefits to mankind -- equally or even
more important as national objectives?” Commenting on these
and other difficult questions with respect to what our goals
should be, Dr. Glennan gives us the benefit of his experience
when he says, "There is a hard decision to be made here."

In my own opinion, there is little doubt that, unless
we press forward vigorously in all of these fields, we would
see the Russians, with the advantages of their advanced
position in booster thrust, stay continuously ahead, and we

_12-




ourselves would fail to move forward as rapidly as we could
with useful applications to meet our own needs. The cost
over the ten years of our accelerated program will very
probably be less than if it were stretched out over fifteen
years. The benefits will be immeasurably greater. The total
ten year cost will be no more than two-thirds of the present
cost of one year of our current military program.

The policy of the present Administration is to press
forward in all related areas of science and technology at
the most rapid rate that can be justified by the state of
the art, without involving the wastefulness of crash programs.

A few moments ago,I spoke of the actions that have been
taken and of those in preparation as indicating the course
which the space program may be expected to take.

This may be more meaningful if we visualize that as soon
as it became clear that Congress would approve the program,
a series of actions were initiated to start the forward
motion.

Two thousand, two hundred discrete tasks were analyzed
with respect to possible schedules and probable costs. These
elements were fitted into a single master schedule through
massive computer runs, using the performance evaluation and
review technique (PERT) to determine that manned lunar explo-
ration was feasible within the ten-year period. On the
third run, we found an acceptable course along which to
initiate action, but it is important to recognize that a
number of problems are unresolved and await further research
and technological advance.

Work in space science has not been subordinated to the
man-in-space program, but has rather been increased and
given added emphasis as a necessary first step in all our
programs.

Research that can be conducted here on earth on the
scientific and technological problems associated with space
has been increased wherever this was the most efficient way
to accomplish the desired results.

Work in aeronautical research amd in the study of
atmospheric flight has been increased and extended to de-
termine every area in which gains for the space program,
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as well as for manned flight in the atmosphere, could be
obtained.

In the field of big boosters, we are proceeding rapidly
to a test of the first stage of the Saturn C-~1 and have under
contract both the S-2 (second) and S-4 (third) stages. Both
are based on the very advanced liquid-hydrogen, ligquid-oxygen
technology, and both will be used in later and larger boosters.
Beyond the Saturn C-1 configuration, we are in the final stages
of selecting a contractor to build a first stage for an
advanced Saturn which will provide a thrust from two to four
times that of the C-1, or up to a level of six million pounds.

For very advanced missions requiring the heaviest pay-
loads, the giant Nova booster, with a thrust range of 12 to 20
million pounds, may be required. We are continuing work to
develop the basic information to permit a decision as to
whether this booster would serve our purposes better if com-
posed of clusters of large solid-propellant engines or the
large liquid F-1 engines. '

At the same time, we are thoroughly exploring the possi-~
bility of building large space ships out of components placed
in orbit around the earth by medium-sized rockets such as the
advanced version of Saturn. However, until this is proven
feasible, we will continue to work toward the building of
Nova.

In developing our facilities for launching of rockets
at Cape Canaveral and for their fabrication and static test
near New Orleans, we are incorporating the kind of flexi-
bility that will enable us to take advantage of either the
large rocket systems for a direct ascent to the moon, or of
medium-sized systems employing the rendezvous-in~orbit tech-
nique, or of other proposed methods of accomplishing our
goals.

With respect to advanced spacecraft missions, we have
expanded the number of our lunar exploratory Ranger launch-
ings from five to nine, we are undertaking to launch a
Mariner spacecraft toward Venus when it is nearest the earth
in 1962, and we have received proposals from interested
contractors for the development and building of the Apollo
spacecraft. We expect to award the contract and begin work
before the end of the year.
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With respect to the ongoing flight program, we have
conducted not only the first animal and manned suborbital
flights, but have gone far to prove the Mercury-Atlas
system with a successful unmanned orbital flight and recovery.

Also among our successful launches was the third weather
satellite, TIROS III, which reported the daily position of
hurricanes and was responsible for the discovery of hurricane
Esther two days earlier than would have been possible by other
methods. Among the scientific satellites launched this year
were Explorer XI, which is sending back data on gamma rays
emitted from various regions of the sky, and Explorer XII,
which is surveying energetic particles over a highly ellip-
tical trajectory extending from two hundred to nearly fifty
thousand miles above the surface of the earth.

We have also had our failures, but we have learned from
each of them.

With respect to our worldwide tracking facilities, they
have been substantially completed and tested by such flights
as the unmanned orbital Mercury-Atlas flight last month.

The communications network and the computer and operational
capabilities of our data acquisition, storage and use facili-
ties have met our requirements. We have demonstrated that
this worldwide tracking communication and data acquisition
network is a priceless national asset.

With respect to the applications through which space
science and technology can begin to yield useful benefits,
public policy has been established to bring into being as
quickly as possible a worldwide operational system for com-
munications based on relay satellites.

In this field, three important research and development
projects have been instituted. These are Project Relay,
being developed for NASA by the Radio Corporation of America;
the TSX satellite program through which the American Tele-
phone and Telegraph Company is applying its own resources at
its own expense to contribute to an early national opera-
tional capability; and the Syncom utilizing the resources
of the Hughes Aircraft Company.

All these projects are being carried out in the closest
association with the Federal Communications Commission and
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other interested government departments as well as with the
organizations and interests in other nations concerned in
international communications. The principle of privately
regulated operation by a grouping of the present carriers

has been endorsed, and a strong effort is being made to imple-
ment it. However, complete reservation of foreseeable govern-
mental interest has been made. Governmental needs include
those relating to international cooperation, worldwide availa-
bility of service, and such military needs as can be fulfilled
through the use of common carriers.

Arrangements have been made to keep a TIROS weather
satellite in orbit at all times until a follow-on system
operated by the United States Weather Bureau and based on the
Nimbus satellite is brought into being.

Congress has now appropriated funds for this, and the
Weather Bureau will this year initiate the first steps toward
the Nimbus worldwide meteorological network. Meanwhile, an
international conference of all nations interested in partici-
pating in this new worldwide weather satellite system has been
called and will be held within the next few weeks.

The United States Navy has made a large step forward in
the applications field through the successful launching of
the Transit navigational satellite. Arrangements are now
being considered to utilize Transit capabilities to meet the
navigational requirements of commercial airplanes and ships.

I hope this explanation of some of the actions we have
taken will serve to make the program more meaningful. I
believe that these actions also demonstrate that, in such
matters, we Americans are a pragmatic people. We have always
adopted new measures to meet new conditions. In the post-
war period, major milestones were passed with the adoption
of the Marshall Plan, the North Atlantic Treaty Organization,
the Berlin airlift, support of the United Nations action in
Korea, the landing of troops in Lebanon, and others that you
can recall. Now that we are faced with another national re-
quirement that will commit us for many years to a major
undertaking, we are well aware that second best is not good
enough.

Most Americans are beginning to understand that the
rocket is the first instrument available to us that can
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provide great thrust in the atmosphere and also in the
reaches of space. There is a spreading understanding

that it is this rocket-based ability to fly experimental
equipment beyond the earth's atmosphere that now opens to
scientists a vast new step toward examining the forces of
nature and particularly the relationships between the earth
and the sun. Ways of means of extending man's knowledge of
astronomy, electromagnetic waves, nuclear reactions, plasma
physics, gas dynamics, relativity, gravity, and many other
areas are being more and more discussed in inter-disciplinary
meetings on university campuses and are spreading out from
there for broader general public understanding. At least
some of the public is catching up with Editor Bloomfield's
elite,

To the pragmatic American, proof that man can survive
in the hostile realm of space if not enough. A solid foun-
dation for public support and the basis for our Apollo man-
in-space effort is that U.S. astronauts are going into space
to do useful work in the cause of all their fellow men. If
the conditions required for useful work in space are formi-
dable, so are the tasks of stretching technology to meet
them.

When I first went over to the State Department in 1949,
Bob Lovett, my predecessor as Under Secretary, cheered me up
considerably when he told me that trying to effect a re-
organization would be like attempting to take out the appendix
of a man carrying a heavy trunk up three flights of stairs.

The organization problems of the new program in the
Space Administration have been no less acute. However, in
the past eight months -- based largely on the splendid
organizational work and careful studies made by the first
NASA Administrator, Dr. Keith Glennan -- we have established
a pattern that is, at one and the same time, practical and
flexible. It takes account of the best abilities of our
senior people, establishes strong leadership in our research
and operational centers, makes authority and responsibility
run together, and provides for sensitive but effective
command and control of the resources required in our space

program.

We have divided our work into four major program cate-
gories: 1) advanced research and technology in aeronautics
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and space; 2) scientific study of the space environment and
celestial bodies, through all available disciplines, and by
instrumented unmanned satellites and space probes; 3) appli-
cation of earth satellites to such immediate uses as weather
observation, global communication and navigation; and 4)
exploration of space by man.

Each of the four NASA Program Directors, within his
particular program area, has over-all responsibility for
projects, establishes technical guidelines, budgets and pro-
grams funds, schedules each project, and evaluates and re-
ports progress.

The Directors of NASA's research and development
centers report directly to the Associate Administrator who
serves as general manager. In this way, they have an in-
creased voice in policy making and program decisions.

Looking back at highlights of the past eight months,
there was the work involved in evaluating the resources and
requirements, integrating our efforts with those of the
Department of Defense and other government agencies, work-
ing with Director of .ne Budget, the Vice President and
Space Council, and the President, himself, to determine the
total range of Executive Branch requirements. There were
the approximately thirty appearances before Congressional
bodies to justify the President’'s recommendations; there
were the innovations required in the communications satel-
lite field to carry on the research and development to meet
governmental requirements and at the same time bring into
play, in a manner consistent with the public interest, the
very large resources of the principal potential user of
any foreseeable system (the American Telephone and Telegraph
Company) .

These efforts resulted in a virtual doubling of the
program and in laying a foundation under which it will again
almost double in 1963. What these busy months add up to, I
think, is a national space effort characterized by initiative
on the part of many able men and responsibility on the part
of those who had to make the governmental decisions, all in
the best tradition of American democracy.

# # #
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NEWS RELEASE

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
IS20 H STREET. NORTHWEST - WASHINGTON 25, D. C.
TELEPHONES: DUDLEY 2-6325 - EXECUTIVE 3-3260

FOR RELEASE: Tuesday AM's
October 24, 1961

Release No. 61-231

NASA FUNDS STUDIES OF "UNCONVENTIONAL" ROCKETS

A program to investigate new techniques of bullding
large liquid rocket engines 1s being sponsored by the
National Aeronautics and Space Administration.

The purpose of the two parallel efforts 1s to determine
whether there is an "unconventional" engine and vehicle design
concept for a rocket stage of two million pounds or more that
can be developed and produced at significant savings, simul-
taneously assuring increased reliability.

The ten-month contracts are being carried out by Aerojet-
General Corporation and Rocketdyne Division of North American
Aviation at a cost of about $185,000,

The thrust range of the units under consideration is
from two to 24 million pounds.

Determination of the engine concept is the primary goal
of the work, although 1t is necessary that combined engine-
vehicle configurations be explored to evaluate fully the
advantage of various engine concepts.

Propellants for the investigations are liquid oxygen/
hydrocarbons and liquid oxygen/liquid hydrogen. If a design
concept superior to the conventional is found, a second
objective 1s to establish design criteria and geometry for
the engine.

The work is part of the NASA Advanced Technology
Program for Liquld Rocket Engilnes.

- End -




Address by

Robert C. Seamans, Jr., Asscciate Administrator
National &eronautics and Space Administraticn

before the
Sixteenth Engineering Conference
of the
Technical Asscciation of the Pulp and Paper Industry
Washington, D. C.
October 18, 1961
Relezse No. 61-231

THE ROLE OF INDUSTRY IN SPACE EXPLORATION

I zm very happy to have this opportunity to discuss our National
Space Program with you this evening. This is a program recommended by
President Kennedy and approved in the last session of Congress. Its
implementation involves not one, but several, government agencies -~

including the Department of Defense, the Atomic Energy Commission, the

Department of Commerce, and the National Aeronautics and Space Administration. .

‘Universities will support the basic research activity and will supply the
progrem with increasing numbers of qualified scientists and engineers.
American industry will design‘and fabricate the bcosters, space vehicles,
leunch facilities, and worldwide tracking stations for‘the many different
types of space missions.

This program is truly a naticnal effort. 1In his May 25 State of the

Union Message, President Kennedy said:

b




"Wow is the time to act, to take longer strides -- time for
a

great new American enterprice -- time for this nation to

take a clearly leading role in space achievement . . . I

o

elieve that the nation should commit itself to achieving

the goal, before the decade is out, of landing a man on the

mcon and returning him safely to earth." )

Four major reasons underlie the national decision to marshall the
resources required for leadership in space: 1) the quest for scientific
knowledge; 2) direct and immediate application of satellites into
operational systems; 3) the technological advances and stimulus to our
economy that will emerge from the space effort; and 4) the risk of

delay in our space competition with Communisn.

Scientific Knowladge

Two problems provide particularly important examples of the unique

contributions which space flight vehicles can make to the solution of

fundamental scientific problems, and of the reasons for the great

+

nterest of the scilentific community in this area.

The first of these problems is the origin and history of the solar

We know that the solar system was formed about 4.5 billion years

ago, but we do not know how it was formed. This problem has been the




subject of much thought, and speculation for centuries. The investigation
of the origin of the solar system by instruments carried to the moon and
planets in spacecraft is a project of the greatest scientific importance

nd general Interest.

£

The mocn will play a special role in this investigation because
it is a body whoese surface has preserved the record of its history for
a much longer period Fhan the earth, and probably much lo;ger than gars
and Venus as well. On the earth, the atmosphere and the oceans wear
away surface features in 10 to 50 million years. Mountain-building
activity turns over large areas of the surface in about the same time.
There is little left on the surface of the earth of the features that
existed several hundred million years ago. The same is probably true
of Mars and Vénus. But on the moon there exist no oceans and very
little atmosphere to wear away the surface. Also, telescopic inspection
of the moon's surface reveals few signs of the mountain-building activity
which d¢istorts and replaces the surface of the earth so rapidly.

Thus the moon's surface will carry us back very far into the
early history of the solar system, perhaps not back to the birth of
the sun and planets, but certainly billions of years into the past --
much longer than the 10 to 20 million years during which surface events,

still decipherable today, transpired on earth.
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Not only the lunar surface, but also the internal structure of the

r

moon mdy provide a clue to the early history of the solar system and to

tn,

the birth of the planets.

(3

Cne theory about the creation of the planets -- widely held until
recently -- was that the solar system had been created during a near
collision between ocur sun and another star, in which the gravitationa
forces beatween these .two massive bodies tore huge streamsrof flaming
gas out of each. As the intruding star receded, the masses of gas which
happeﬁed to be near the sun were captured by it into orbits in which
they eventually cocled and solidified to form the planets. If such a
collision was the manner of formation of the solar system, then the moon
and planets must have been molten at an earlier stage in their histories.
In that event, the iron in their interiowxs would melt and run to the
center to form a dense core.

‘Ancther theory holds that the planets were formed out of pockets
of condensation in the dust surrounding our sun duriag the early
stages of its lifetime. We know that stars themselves are almost certainly
formed in this way, by condensation of pockets of interstellar gas and dust

vnich happened to be somewhat denser than their surroundings. It seems
iikely that additional subcondensations could have developed in the
tenuous matter surrounding the sun before the central condensation had pro-

ceeded to its final stages; and that the moon and planets were eventually

formed from these subcondensations.




Large bodies such as the earth have encugh radicactive uranium
inside them to produce melting of irvon simply through the heat generated
by nuclear activities. Therefore, the existence of a dense core of iron
in the interior of the earth does not prove the validity of the collisicn
theory, nor disprove the condensation theory. However, the moon is
smaller and colder, and will provide a much better indication than the
earth, as to which of the two theories on the origin of éhe solar system

. ]
is correct.

The first major project in our program of lunar and planetary
exploration will carry payloads containing instruments designed
specifically to obtain information on the internal structure of the moon.
This is the Ranger series of spacecraft, which will contain gamma ray
detectors for measuring the level of radicactivity in the lunar surface,
as the spacecraft approaches the moon. The Ranger spacecraft will also
contain a seismoﬁeter, or earthquake measuring instrument, which will be
detached from the main body of the propulsion unit at some distance above
.the moon's surface, and slowed down by the firing of retrorockets as it
approaches the surface so that it can land with a jolt that is not too
heavy to permit it to function after impact. Attached to the seismometer
will be a radio beacon designed to transmit back to earth the data
received by the seismometer on the level of earthquake or '"moonquake,"

activity and thus on the internal structure of the moon. Analysis of such




seismemeter records made on earth has yielded most of our information
regarding the internal structure of the planet on which we live.

This sawme Ranger spacecraft will also coﬂtain a TV system designed
to transmit images of the moon's suxrface features to the earth stations
with a degree of detail many times greater than we can obtain
from our best surface-based telescopes.

A second problem of great importance in the space ;cience program

N . " L]
is study of the control exerted by the sun over events on the earth.l

Mcst energy emitted by the sun falls in the visiblg region of the
spectrum and is transmitted.to the ground and to the lower atmosphere,
where a part is absorbed and a part is radiated back into spéce.
Variations in abscrption of visible light produce an uneven heating of the
lower a tmqsphere, leading to winds and other weather activity. Predict-
.ing thé reéponse of the atéosphere to this local heating is the basic
'.problem of meteoroclogy.

The visible light which produces the heating does not vary appre-
ciably with time, as far as we know. However, one very small part of the
sun's energy output does undergo violent fluctuations. This part com-
prises the gusts of X-rays, ultraviolet light, and charged particles
emitted from the sun at times when its surface is unusually turbulent.
We know that the surface of the sun boils and bubbles in an active

manner, and sometimes ejects such clouds of charged particles and

streams of radiation into the space between the sun and the planets.




These solar eruptions are known as flares. Their.appearance marks
what may be called a storm on the surface of the sun. By analogy with
the earth we refer to flare activity as solar "weather.,"

When a flare is situated . in the right position on the sun's surface,
the clouds of charged particles are ejected in such a direction that they
reach the earth and interact with its atmosphere. These particles
produce communications blackouts and disturbances, magne;ic storms,

3 .
and auroral displays. The entire matter of sun-earth relatioms constitutes
a relatively new area of research in each of the sciences. It is an area
which provides at the moment perhaps the most exciting and fruitful

opportunity for research in the space science program.

Dirvect and Immediate Applications

What we are learning in space will affect the lives of every one of
us, from farmers, industrial workers, housewives, and schocl children
to doctors and business executives. Seasonal and outdoor industries will
benefit greatly. For example, this new technology will soon provide the
basis for meteorological and communications satellite systems.

The use of satellites to gather meteorclogical information promises
greatly to improve weather forecasting and thus to return large dividends
to the econcmy. Today only one-£ifth of the globe is covered by ground-
based weather reporting systems. NASA is developing the TIROS series of
weather satellites to provide worldwide observation of atmospheric elements --
the data meteorologists must have to understand atmospheric processes and

to predict the weather.




TIROS I, shaped like & hatbox, was launched April 1, 1960. 1Its
main sensors were two TV camera systems. = Tape recorders made it possible
to store pictures taken over areas distant from the U. S. and to read them
out as the satellite passed over this country. The highly successful 270-
pound satellite, orbiting at altitudes averaging 450 miles, transmitted
22,952 television pictures of the earth's cleud patterns.

Within 60 hours after the first TIROS was in orbit, its reports

pictures helped trace tropical storms. Data on storms in the Indian Ccean
were used by Australian meteorolgists.

NASA is receiving excellent cloud pictures and infrared data
from TIROS III, launched July 12, 1961. Orbited to coincide with the
hurricane season, the satellite has been gathering information on the
origin, developuent, and movement of these massive tropical storms.

The Weather Bureau has employed TIRCS III pictures to help analyze and
track Storm Eliza in the Pacific and Hurricanes Carla and Esther in the
Gulf and the Atlantic, 1In fact, TIROS 111 spotted Esther two days
before this giant wind was observed from aircraft.

Japanese weathermen have made good use of TIROS III data supplied
by the U. S. Weather Bureau. According to the chief of Japan's weather
bureau, the information was valuable in plotting tropical storms. He
states that weather satellites would open a new era in forecasting

typhoons, from which Japan has suffered so heavily in the past.




N&8L wsed TIROS III for weather support of Astronaut Grissom’s

y 21 Mereury suborbital flight. Twice a day as the satellite

&
ot
<

N

[}

sced over the Caribbean, one of its two TV cameras was triggered to

»

v

sort weather conditions in the area of the f£flight.
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After the TIRCS series will come the Nimbus satellites. The fir
of this family of advanced NASA weather satellites is due to be launched
about mid-1962. Its cameras and other atmospheric semnsors wili always
face the earth, and its polar orbit will emable it to view every area
on earth twice a day,

This means that a global system of accurate, long-range and short-
range weather prediction is in the offing. We might some day even have
one~-month forecasts or predictions for an entire season.

With a long-range prediction of rainfall or drought, communities

‘could prepare for control of their watersheds. From satellite cbserva-
ticns will come early warnings of tornadoes, floods, hurricanes and
other cztastrophic events, enabling people to strengthen levees, take
shelter, and prepare for disaster relief, Weather-sensitive industries
would gain enormously by improved weather services that satellites
can make possible,

Many in this audience have, from time to time, sighted NASA's
Echo I passive communications satellite, launched in 1960. It has

been seen, like a bright moving star, by pecple in most countries. The
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huge, zluminized plastic sphere proved that it is possible to treansmit
telephone and cther electronic messages at transcceanic distances by
reflecting radio signals from a satellité orbiting the earth.

Great interest has been shown by private firms in both the Echo
concept, and in ''repeater' satellites .that can receive messages at one
point over the earth’s surface, store them on tape, ana later re-
transmit them to ground receiving stations.

First, there is Project Relay, for which the Radio Corporation of
fmerica is designing and constructing a communications satellite to be
zunched in 1962, Relay satellites will have a low orbit and will be
used to demonstrate intercontinental television. The satellite will be
able to receive and retransmit telegraph and telephone messages as well

as television signals.

The second project is a cooperative NASA agreement with the American
Telephone and Telegraph Company. Two or more active satellites will be
built by A.T.&T. at its own expence, They will be launched by NASA,
with A.T.&T. paying the costs.

NASA also has a contract with the Hughes Alreraft Corporation to
acquire a very lightweight satellite called SYNCOM, which will be flown
in a so-called 24-hour synchronous orbii. A satellite placed in an
eguatorial orbit at the height of 22,300 miles, with the right velocity,
will appear synchronous or stationary over a fixed point on the earth.
SYNCOM will be launched late next year as another experimental relay

link for telephone and telegraph messages.




<

Cne expert in the communicstions industry states that =z single
satellite, costing about $40,000,000 and placed in a 22,300-mile
orbit, cculd accommodate as much traffic as a $500,000,000 cable
system. Dr. Lloyd V. Berkner, chairman of the Space Science Board of
the National Academy of Sciences, recently estimated thgt use of
sateliites could increase present global communications capacities
some 10,000 times and that tax revenue from such a system could
largely defray the expenses of the entire space program.

The entire communications industry is convinced that such
communication satellites present an enormous potential for increasing
our long~distance communications resources. In the telephone and
telegraph areas alone, there appears to be unanimity in the industry
that satellite communications will provide a more economical means
than new submarine cables for meeting the greatly increased demands
for transoceanic services which can be anticipated during the coming
decade, For the first time, worldwide television becomes foreseeable;

and entirely new forms of global communicatioms, such as closed-

circuit TV on an internatiomal basis, are made possible,




Techroleopical Advances and Stimuelus o Onr Haonomy

The futuxe toward which we are moving so rapidly may seem fantastic,
even disturbing, to some of us. Nothing is truer, however, than this --
if we do not grow, we stagnate. Benefits égrived from space technology
promise far more to our society than the most optimistic economists could

v

have speculated five years ago.
\ »

toward difficult technical goals has brought on vast, unicveseeable conse-

quences. One of the best known and wost dramatic examples was the attempt

to apply primitive steam power to pump mines and to operate textile mechinery

in Znzland. This brought about the irdustrial revoluticn with all its

social, politiczl, and economic consequences because it spurred research

(=N
=
w

uch fields as materials, metallurgy, thermodynamics, chemistrxy, and
phvsics. The research, in turn, provided information necessary to construct
even better machines and engines to power then.

Crude as the beginnings were, they led to modern mills and factories,
to railroads, steamships, automobiles, and aircraft. Two aspects of such
major advances are characteristic.

First, the practical results are largely unforeseeable, primarily
because they develop on broad fronts and, frequently, in unsuspected
directions. Second, the concentration of effort required does not diminish

effort expended on other frontiers of knowledge, but rather spurs such

activities. TFor example, despite fears that space technology would
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monopolize the scientific effort of this country, such fields of activity
as oceanography, geophysics, and the physics of high-energy particles
have greatly increzsed since the national space effort has become a
scrious one.

The technology we are developing in these prograws will be of
immense and growing benefit to the economy. Inte consumer goods are
going new techniques, meterials, alloys, plastics, fabrics, and compounds
of many kinds, originally created to do space jobs. Some 5,000 firms are
now engaged in various phases of work supporting the space effort.

A key requirement for all spacecraft is ccmpact electrical energy
sources that will operate reliably over long periods. At present the
United States is using and developing sun-powered batteries, fuel cells,
light-weight - atomic reactors, and other devices to generate electricity
for sensing instruments and radio eguipment in satellites and probes.

One such nuclear reactor, although still in an experimental stage,
offers a good preview of what we may expect from space-developed power
scurces. Weighing only 200 pounds, it generates as much electricity as
could be supplied by 500,000 pounds of ordimary chemical storage batteries.

On earth, such power sources can be used wherever unattended sources
of power are required, such as in remote weather statiomns, radio beacons,
navigation links, communications stations, and for portable power plants

that could be tramsported by truck for use in emergencies.




This is only one example of how by-prcducts of space research and
development are, and will increasingly be, affecting life on earth.
Teo list cculd be extended almost indefinitely.

Histoxy has repeatedly provern that increases in technical capea-
The capability of doing new things

bilicy have never gone unused.
has always resulted in its being found profitable to use this capebility

s

profitable advantage.

to
For excmple, the first crude motors of the "horseless carriage' led

the automobile which brought about in one lifetime tremendous changes
g =] b
Yet

to
not only in transportation but in almost every aspect of our lives.

few pecpie saw the early automobile as the first phase of a vast
1t was the object of popular derision and was

technological revolution.
even attacked by some doctors as "a worse health menace than alcohol ox

nicotine."
Risk of Delay

Vice President Lyndon Johnson said in an address to the American
Rocket Society in New York last week, '"We are developing peaceful uses of

outer space from choice, but we are working on military uses of outer

space from necessity."
However, there is

It is not my place to discuss military missions.
an important interchange of components and vehicles between our military
United States mastery of space is essential

and non-military programs.
ance against finding ourselves with a technology inferior to that the

.
insur

ians will develop as they press forward on the space frontier.
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If we allow them to surpass us, thelr space technology in ite military

aspects

-

vill be used to jeopardize ocur sezurity.
In addition to potential direct militery conflicts, the Free Sccieties
are in deacdly competition with the Soviets for the support of the un-

Space activity has grcat emotional ap-

&

committed peoples of the world.

peal and we cannot afford the risk of being

£l

passed or appearing to be

passed.
A

e ]

Today, prestige is one of the most important clements of inter-
national relations. Essential is the belief of other rations that we
have capability and determination to carry out whatever we declare
sericusly that we intend to do. There is no denying that in the eyes
of the worid during the past few years our capability and determination
have been brought into serious question,

In the minds of millions, dramatic space achievements have become
today's symbol of tomorrow's sciemtific and technical supremacy. There

is, without a doubt, a tendency to equate space and the future. Therefore,

o)

ace is one of the fronts upon which President Kennedy and his Adminis-

<
o]

ration have chosen to act broadly, vigorcusly, and with continuous purpose.

T
"

pe

Mo other single field offers us the opportunity to gain more of what we
need abroad znd at the same time to achieve such a wealth of both practical

and scientific results at home.




Unmannes

(O]

Since Jenudry 31, I95%, this countzy hoes successfully launched

32 eorth satellices, two solar satellites, and two deep space probes.
ne most recent is Explorer XII which is making simul taneous measure-
he

ments of many aspects of

i

rr
“

pace environment between altitudes of
about 200 and 50,000 miles from the carth.

Among our most successful experiments to date have been the Pioneer
= Ll

N

series of space probes. Picneer V, for example -- iszunched into solar
orbit on Mzrch 11 of last year -- was tracked.into space to 2 distance
of 22.5 millien miles, still the greatest distence any man-made object
has been tracked. Pioneer V sent back scientific data on conditions in

e

pace until communication contact was lost on June 26, 1960. This

IS

e,

space probe gave us new and valuable information about cosmic rays,
the carth's magnetic field, solar “storms," and evidence of the existence
of a large “ring current” circulating arcund the earth at altitudes of
about 30,000 to 60,000 miles.

Advanced launch vehicles are becoming available for both scientific
wizslons and operational systems. They will have greatly improved load-
carrying capsbility for unmanmed space euperiments. For example, detailed

1

nlans have been made and work has begurn on an Orbiting Geophysical Observa-
tory, bascd on the use of the Agena. This observatory will be one of our

first standardized satellites, with a stock-mecdel structure, basic power
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supply, attitude control, telemciry, snd & command system. 1lrs
wodulay COA“OeruhfS are capable of carrying fifty different
gecnphysicdl experiments on a single wission. The observatory

self will be about six feet long by three feet squave, and will

weigh zhout 1,080 poundz. The two colar "paddles" which cellect

encrgy from the sun will be about six feet square. .
Nass's olans for' extending vnmann gpice exploration to the *

mocn and beyond are matering.
I have zalyeady mentioned the importance of the Ranger spacecraft
in cur lunsr preogvam. The fivet Bonger spacacraft was lsunched on

sugest 23, and we evpect to obtain cur first informatiocn from the

,d
ol
5
[
"

surface early next year.
Follewing Ranger will come Surveyor, a spacecraft that will be able
tc make a so-called "soft landirg” on the moon. More delicate sclentific
instruments then those in Rangeyr can thus be emploved, Surveyor will have
aboard scientific instruments, including drills and tapes to analyze the
lunar surface and to determine its make~up. At the same time, high resolu-
tion television cameras will tyansmit to earth pictures of the lunar
terrain, both before and after landing takes place.

Also under way is a spacecraft that will fly close to Venus and Mars,
and jater perhaps other, more distant, planets. This spacecraft, called
Mariner, will carry instruments to measure planetary atmosphere, surface
temperotures, rotation rates, magnetic fields, and surrounding radistion

regions,




Freguently I have been asked why we are preparing to send men on
hazerdous spaceflights when instrumented satellites and probes have

proven so versatile and have returned suc

x

3 gquantities of information on

1

the near-space enviromment of the earth and on conditions in the vast

First, integration of a human pilot into an onboard spacecraft
system greatly improves reliability. The man cannot only make inflight

tests but also inflight repairs., We have striking examples of this in

[42]
(&N

missions of N&SA's X-15 rocket airplane which has been flying to the

Fa

‘ringes cf space and has achieved a speed of 3,600 miles per hour. 1In

o

t least eight out of thirty-eight X-15 flights to date, flights would
have failed without a pilet in the cockpit to correct malfunctions of
equipment, instruments, or powerplant, In at least as many other cases,
if X~15 missions had been unmanned, we would have obtained no information
because either instruments or telemetry failed., The ¥X~15 pilot, however,
was able to land with valuable flight information recorded by his own
senses.

Second, while instruments can perform many tasks of sensing and
measuring better than men, the statistical information gathered and
transmitied to earth by these devices constitutes only a part of the

bagic research necessary for understanding the larger realities of

4]
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space, The most advanced apparatus can perform canly as it is programmed
to do. Instruments have no flexibility to meet unforeseen situations.,
Scientific data acquired in space mechanically must be balanced by

on~the-gpot humsn senses, human reasoning,

and by the power of
judgment compounded of these human elements.
At present, the National Aercnautics and Space Administration has
two manned spacefiight programs, Project Mercury and Project Apoilo,
Project Mercury is designed to put a manned satellite in orbit at
an altitude of more than 100 miles, circle the earth three times, and
then bring it back safely. As you know, two manned suborbital f£lights
cerrying Astronauts Alan Shepard and Virgil Grissom have already been
maée. The first manned orbital flight is planned for late this year or

n 1662,

Fe

carly
Project Mercury was designed to tell us how man will react to space-
fiight, how he can perform in a space environment, and what should be
provided in future manned spacecraft to allow him to function usefully.
Equally importamt, of course, is the technical knowledge which Project
Mercury will give us about the design, construction, and operation of
the first U. S. vehicle specifically engineered for manned spaceflight.

The flights of Astronauts Shepard and Grissom were intensely

interesting, although of short duration, each about 15 minutes., Durin

oQ

these 15 minutes both Shepard and Grissom carried out in the spacecraft
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the tasks that were assigned to them, including attitude control and
correction and deceleration rocket firing. Each was subjected to about
five minutes of weightleésness and fcund this no handicap in performin
his duties. Each endured, without harmful results, gravity forces six
times his owvm weight due to the acceleraticns of rocket launch, and
eleven times his own weight due to entry decelerations.. Both were in
constant voice comminication with the ground. The physioclogical reactions
of both men before, during, and after the flight, did not materially
diffexr from reactions shown during earlier ground tests.

The second step in the NASA menned space program is Project Apollo,
designed to iecad ultimately to a three-man expedition to the moon.
4pollo will regquire space techniques far in advance of those needed for
Mercury. Apollo must be built to withstand a much greater launch thrust.
It must be capable of guidance toward the moon and it must be able to
land gently on the moon, then be launched from the moon and guided back
for safe rveturn into the earth's atmosphere at the fantastic speed of
25,000 miles per hour.

Like other achievements in space, the 4pollo flights must be a
step-by-step process. The spacecraft will first be flown in orbit

round the earth so that the many components and systems of the vehicle

{

can be tested and evaluated.
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These egrth-orbiting flights will also be used for training the

space crew gnd for development of operational techniques. Bach will alco

&

inciude important scientific experiments.
As the competence of the 4pollo vehicle and the mean who will

erate it increases, the flights will go farther and farther from

ezrth, and will be of longer duration and complexity. 4 major step will

o
©
[\M]

manned f£light around the moon, on which the crew will perform
many of the guidance and control tasks that will be needed later on in
the lunar landing missicn.

The launch vehicle for Apollo's earth orbit and circumlunar flights
will be Saturn. The cluster of eight engines in the first stage will
provide 1% million pounds of thrust for wore than two minutes compared
with the 360,000 pounds of thrust provided by the Atlas booster for
Mercury £fiights. The Saturn first stage is currently fabricated at
oar George C. Marshall Space Flight Center in Huntsville, Alabamz,

znd 1s carried on a barge from there on the Tennessee, Ohio, and

Fete

Mississippi Rivers to the Gulf oif Mexico and thence to the Atlantic
Ocean and Cape Canaveral. We have recently acquired a 47-acre air-

conditioned plant in New Orleans for the manufacture of this and other

-

arge stages on contract. This location will minimize the time required

for transportation and consequently will permit a more efficient operation.




4 gicnt clustered booster callad Nova--which will develop 12
million ox more pounds of thrust--is required for the lunar landing
flight by direct ascent. Another possible approach involves the use

&

of an advanced versionm of the Saturm with assembly of the lunar vehicle

[=S
o

orbit by rendezvous techniques. We are conducting analytical

studies and technological developments in support of both possibilities.

o1
[

H

»

=

. -
ional Program

7

Space Exploration -~ 4
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4s I have already indicated, NiSa, other government agencies,

universities, and industyy all have important responsibilities in the

4

Foxr Fiscal Year 1962, the National Aeronautics and Space Adminis-
tration has budget of $1,671,750,000. This includes $245,000,000 for
construction of new and supporting facilities and $1,220,000,000 for
research andé development. We feel that the NASA staff should be kept

at a level necessary to plan the space exploration program and to
organize, contract for and oversee it, while conducting enough in-
house work to maintain the calibre of our scientific and technical
personnel. We currently have about 18,000 employees located in out
Washington Headguarters and eight research and flight centers. However,
eighty~five percent of the NASA research and development budget is

spent through contracts with industry and private organizations.
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The 1962 program is approximately twice the size of the 1961

0

program, runding requirvements will increase still further in 1983 if we
are to mect the goals recommended by President Kenmedy.

The large sums of money required in this effort are not spent in
space or on the moon. They are spent in the nation's <factories,
workshops, and laboratories for salaries, materials, and supplies.

: »

The investment in space progress is big and will grow, but the

otential returns on the investment are even larger. And because it

s}

concerns us all, scientific progress is everyone's vesponsibility.
Every good citizen should understand what the space program really is
about and what it can do.

Space presents us with a challenge ideally suited to stimulate a
wealth of mew advances across most of the technical-industrial spectrum.
Ultimately, all men must gain from space exploration. If, however, one
nation pursues space diligendywhile others do pot, that nation will find
itself in a dominant technological role such as England enjoyed for
more than a century. If that nation is one which does not have a
heritage of freedom and political liberty, mankind mey have a somber
experience that could last a very long time,

This is the heavy space age responsibility we bear: to assure
thaﬁ the United States maintains scientific and technological leader-

ship, now and in the future.




in conclusion, I would like to quote Senator Robert Kexr, of

inchomz, who is Chairman of the Senate Committee on Aercngutical and

3 s

Suoce Sciences. Recently he said, "I am convinced that the nation which

©
[&]

leads in cxploring and using s

pace for peaceful purposes can best build,

J
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NEWS RELEASE

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

1520 H STREET, NORTHWEST - WASHINGTON 23. D. C.
TELEPHONES: DUDLEY 2-6328 . EXECUTIVE 3-3260

FOR RELEASE: AM's Sunday
October 22, 1961

Release No. 61-232
DR. COX TO JOIN NASA

James E. Webb, Administrator of the National Aeronautics
ans Space Administration, today announced the appointment of
Dr. Hiden T. Cox as Assistant Administrator for Public Affairs.

Dr. Cox, granted a lezave of absence as Executive Director
of the American Institute of Blological Sciences (AIBS), will
assume his special asslignment December 1. As Assistant
Administrator for Public Affairs, he will report directly to
the NASA Administrator,

Mr. Webb gaid Dr. Cox would be responsible for directing
and ccordinating pclicies and activities concerning dissemination
of general and technical information, educational programs and
relations with other governmental agencies, universities and
industrial research organizations.

Dr. Cox was born at Gréenville, S. C, on Mdrch 3, 1917.
He was educated in Greenville schools and received B.S. and
B.A. degrees from Furman University, Greenville, and M.A. and
Ph.D. degrees in botany from the Unlversity of North Carolina.

He served on the faculties of Howard College and Agnes
Scott Collegé before geing to Virginia Polytechnic Institute as
professor of blology. 1In 1955, he was named director of AIBS.

He 1s a member of many scilentific and professiocnal organiza-
tions, including: member, Board of Directors of the National
Soclety for Medical Research; fellow of thé American Associatilon
for the Advancement o©f Science, and member, Council of AAAS;
member of the Governlng Board, Division of Biology and Agriculture
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During the past 60 years our Western society has been
dominated by the influence of major developments in science
and technology. This period has been marked by the emergency
in rapid succession of new fields of engineering and new indus-
tries. We passed rapidly from the automotive age to the air age,
to the nuclear age, and now to the age of space exploration.

Each of these scientific and technological developments
has had a profound impact on every aspect of human affairs.
Each provided in essence a mere change in man's physical
environment and in the tools which he had at his disposal, but
each produced many other changes in his way of life. There
were important and direct effects on the economic development
of the nation, including the application of the new techniques
developed to other branches of industry. There were important
contributions to national defense through the application of the
new knowledge to military devices. There were major influences
on the education of our children and on nearly every aspect of our
political and social life. Scientific and technological developments
played an increasing role in international affairs. Finally there
were important repercussions on human thought and aspirations.
Intellectual and spiritual horizons were expanded. Similar wide-
spread effects are to be expected from the development of space
science and technology and their application to the exploration of
space.
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Astronomers remind us that the exploration of space began
centuries ago when man began to study the skies. Through the
centuries a tremendous amount of information has been obtained
by suitable analysis of the light from the stars and celestial bodies
which penetrates the earth's atmosphere. However, the recent
development of large rockets for military purposes has brought to
man the means of sending instruments far out into space for direct
measurement, and of venturing himself for short distances to
explore and to discover and to learn. Thus we now date the age of
Space exploration from the launching of the first man-made satellite
of the earth on October 4, 1957. In four years man has sent some
65 such artificial moons into orbit around the earth and four in orbit
about the sun. The total weight of these objects is more than 75 tons,
not much compared with the weight of the moon, but an impressive
beginning.

Immediately after the launching of the first Sputnik the
United States began the consideration of its role in the exploration
of space. During the several months of deliberation by the Execu-
tive and Legislative branches of the Government responsibility for
formulating an immediate program was temporarily assigned to the
Department of Defense.

The National Aeronautics and Space Act was passed by the
Congress on July 29, 1958. The Congress declared that it is the
policy of the United States that activities in space should be devoted
to peaceful purposes for the benefit of all mankind, and set up a
civilian agency to implement this policy. Activities in space asso-
ciated with the development of weapons systems, military operations,
or the defense of the United States were reserved to the Department
of Defense. Among the objectives set up by the Act were cooperation
with other nations in aeronautical and space activities and in peaceful
application of the results, and the widest practicable and appropriate
dissemination of information concerning the activities of the new
agency and the results obtained.

Immediately following the passage of the National Aeronautics
and Space Act of 1968 a substantial space program was initiated and
aggressively pursued.



3

From the beginning the U.S. space program has had four
general objectives. These are (1) to study the space environment
by scientific instruments of many types launched into space by
sounding rockets, space probes, earth satellites, and artificial
planets; (2) to begin the exploration of space and the solar system
by man himself; (3) to apply space science and technology to the
development of earth satellites for peaceful purposes to promote
human welfare; and (4) to apply space science and technology to
military purposes for national defense and security.

The major aims of space science are (1) to study the earth
and its atmosphere and the influence of the sun upon the earth;
(2) to study the nature of the solar system, including the conditions
on the sun, moon and planets, and phenomena in interplanetary
space; (3) to search for the possible existence of plant or animal
life or life-related substances in the solar system; and (4) to con-
tribute to man's understanding of the origin and nature of the
universe as a whole.

The program for the exploration of space by man looks
forward to a continually increasing capability and accumulation
of experience. I will discuss this program a little later.

The principal applications of earth satellites which have
made important progress are weather satellites, communications
satellites, and navigation satellites. Results from the TIROS
research and development satellite have opened new vistas to the
forecaster and research scientist alike, and a TIROS will be kept
aloft until the more advanced Nimbus satellite comes into use.
Many regard the weather satellite as the most important develop-
ment in the history of weather observation and forecasting. The
time is not far distant when a global communication system will
serve remote parts of the world with capability for television as
well as telegraph and telephone.

Present applications of space science and technology to
military purposes are to early warning satellites and military
communication satellites. Other applications will follow as the
technology develops and the need arises.
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In 1959 a ten-year plan was developed, outlining the various
flight missions projected during this period and the major develop-
ments in launch vehicles and spacecraft to be accomplished in order
to fulfill the stated objectives. Under this plan manned orbital
flight was to be accomplished in 1961, impact landing of instruments
on the moon, advances in planetary spacecraft, and launching of a
prototype active communication satellite in 1962. An orbiting
astronomical observatory and an unmanned planetary reconnaissance
flight was planned for 1964. In 1965 the prototype of a three-man
capsule was to be tested for project Apollo, conceived as one element
of an earth-orbiting laboratory and also as a basic vehicle for circum-
navigation and manned exploration of the moon. Under the original
plan the manned lunar landing mission was considered to lie beyond
1970. This plan involved the expenditure of some twenty to twenty-
five billion dollars over the ten-year period.

Following the election of President Kennedy an intensive
study was made of the policies underlying the then existing ten-year
plan. On March 24th of this year President Kennedy submitted a
request for an additional $125,670,000 to speed up the development
of large boosters, an area in which we stood at a disadvantage as
compared with our competitors in space technology. On May 25th
the President in a special message to the Congress on urgent
national needs announced major new goals for the nation in space
and new programs to achieve them. He stated "I believe that this
nation should commit itself to achieving the goal, before this decade
is out, of landing a man on the moon and returning him safely to the
earth. No single space project in this period will be more impres-
sive to mankind, or more important for the long range exploration
of space; and none will be so difficult or expensive to accomplish.
We propose to accelerate development of the appropriate lunar
spacecraft. We propose to develop alternate liquid and solid fuel
boosters, much larger than any now being developed, until certain
which is superior. We propose additional funds for other engine
development and for unmanned explorations -- explorations which
are particularly important for one purpose which this nation will
never overlook: the survival of the man who first makes this daring
flight. But in a very real sense, it will not be one man going to the
moon -- if we make this judgment affirmatively, it will be an entire
nation. For all of us must work to put him there."
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To begin the acceleration of the national space program
the President requested appropriations for the National Aeronau-
tics and Space Administration amounting to $1,784,000,000 for
fiscal year 1962, but Congress reduced this by about $112,000,000.
Funds were included to accelerate the development of large rocket
engines and space vehicles, for speeding up exploration of the en-
vironments of the earth and of the moon and the space between, to
expedite the Rover nuclear rocket engine, to expedite the develop-
ment of an active communication satellite system, and to accelerate
the development of the technology needed for manned flight to the
moon and return to the earth.

The goal of the present project Mercury is to fly a man for
three orbits around the earth and to recover him safely. We expect
to accomplish this mission late this calendar year or early next
year. The follow-on project to accomplish the goal set by the
President, i.e., the landing of three men on the moon's surface
and the return of these men safely to earth within the coming
decade, is called Project Apollo. A preliminary analysis of this
project shows more than 2000 tasks that must be accomplished,
ranging from the development of new large boosters and the launch-
ing facilities necessary to send them into space to experiments on
the biological effects of the radiation encountered in space and the
study of satisfactory methods of protection, and the engineering
development of heat shields for reentry speeds as high as 25,000
miles per hour. Along the road are three major milestones to
qualify the capsule and crew for the lunar mission. We are now
in the process of evaluating proposals submitted by prospective
teams of contractors to design and build the spacecraft that we
will eventually use for the lunar landing. We will first launch
this capsule into an orbit about the earth in order to check out
the equipment under conditions such that, in the event of failure,
the crew can be returned safely to earth. When the capsule is
satisfactory for this mission we can add to it a rear section which
can be used as a space laboratory for investigation of technological
and biological problems in the space environment.

We then proceed to launch the spacecraft in elliptic orbits
extending out from the earth until finally we send the capsule around
the moon and return it to the earth, This circumnavigation of the
moaon is one of the important milestones. In this mission the capsule
can be qualified under the high speed of reentry from the distance of
the moon.
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We are using a "building block" concept for the several
missions. For the final mission to send men to the moon and
return it is necessary to add a propulsion section to slow down
the capsule for landing on the moon and a second propulsion
Section for returning the capsule from the moon to the earth.

While the accelerated program is described in terms of
the mission of manned exploration of the moon, it is important
to realize that the setting of this goal has as its primary purpose
a great cooperative national effort to develop space science and
technology, which can then be applied to meet both civilian and
military objectives. The billions of dollars required in this
effort, spent in the laboratories, workshops and factories of the
nation, will insure the nation against technological obsolescence
in a world of explosive advances in science and technology and
against the hazard of military surprise in space. The specific
goal set by the President has the highly important role of moti-
vating the scientists and engineers who are engaged in this effort
to move forward with urgency, and of integrating their efforts in
a way that cannot be accomplished by a disconnected series of
research investigations.

The accelerated space program has major significance
for the economic development of the nation. Manned exploration
of the moon requires the most advanced engineering and techno-
logical developments of our time at the very frontiers of knowledge.
Major advances are occurring in electronics and communications,
new materials, energy sources and energy conversion devices,
data collection and handling, computers, knowledge of the behavior
of the human body under stress, protective environment for man,
and many other areas.

These developments at the frontiers of science and tech-
nology are transferable to other applications in industry. Because
of the newness of the space age it is difficult to give specific
examples at this early date. It is easier to recognize this process
in relation to the automotive age, the air age, and the nuclear age.
For example, the development of the automobile has brought us the
concept of simplification for the operator through complication of
design, a concept now widely applied in the operation of a modern
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steel mill or oil refinery and in such modern consumer products
as automatic washers and ovens, where automatic controls pro-
gram the entire operation. The automobile is largely responsible
for the development of alloy steels, new fuels, synthetic rubber,
quick drying finishes, and other new materials.

Similarly the air age brought us great supplies of aluminum
and the basis for building light-weight structures, not only for air-
planes but also for trains, buses and ships. The nuclear age brought
applications of isotopes in medicine and in the inspection of materials.
Nuclear developments brought remote manipulators and sealed pumps
for hazardous liquids and gases. The space age has brought to
maturity the concept of systems analysis and optimization of designs
involving many branches of science and engineering. In addition
the space age has given us high temperature ceramicg, ablating
materials for heat protection, pressure stabilized light-weight
tanks, computers handling large amounts of data, and many other
developments which are finding applications throughout industry.

While the technological developments offer the earliest
contributions to economic development, in the long run the contri-
butions from the scientific knowledge obtained in the great unknown
environment of the celestial bodies and interplanetary space may
bring much greater returns. Today not only the prestige of a nation
but also its true greatness and strength depend upon mastery and
control of man's physical environment; and the extension and per-
fection of scientific knowledge is fundamental to that mastery and
control. What benefits the new knowledge of the universe may
ultimately bring to mankind no one today can predict. Judging
from past experience advances in scientific knowledge are the
foundation of advances in technology and advances in technology
are a key factor in economic development.

The exploration of space has already had significant effect
on our educational system. The launching of the first satellite by
the USSR brought to a head a movement to reexamine and improve
the teaching of science and engineering in colleges and universities
which had its roots in the tremendous expansion of military research
and development in the birth of the new technologies of nuclear
powered rockets and guided missiles. The criticism and examina-
tion of the educational system extended to elementary and high school
teaching of science, mathematics and English, as well as to the
whole content of the curriculum.
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The impact of space exploration on education may be sum-
marized as: (1) a demand for the training of more scientists and
engineers to meet the needs of the expanding role of science and
technology in the modern world; (2) a demand to recognize the
presence of various levels of intellectual ability by adapting the
content of the curriculum, teaching method, and the rate of progress
to the needs of the several groups; (3) a demand for revision of the
course material by scientists and educators working in collaboration;
(4) a demand for better trained teachers qualified in the subject
matter as well as in educational techniques; and (5) the wider teach-
ing of general courses in science as a part of the cultural heritage
of every educated person.

In the training of scientists and engineers the trend is from
specialized courses to more basic courses. Thus an engineer
thoroughly grounded in the basic principles of heat transfer and
familiar with experimental data on the physical constants can apply
his knowledge to new situations and new technologies, to the cooling
of a radar transmitter tube, a nuclear reactor fuel element, or to a
satellite and its equipment in the space environment. In the training
of graduate students by participation in research the great emphasis
is now on interdisciplinary groups applying the techniques of the
several basic sciences to typical problems at the frontiers of
knowledge.

The national defense and security in the space age has been
the subject of much study and discussion. The freedom of space
combined with the great power of nuclear energy for destruction
forecasts the future development of weapons systems now only
dimly understood. There are many applications already evident
and under way as a responsibility of the Department of Defense.

- Space exploration is a significant factor in international
policy. One of the most interesting happenings in space today is

the growing development of international cooperation in space
exploration on a wide scale. The United States is cooperating

with a growing number of nations in a variety of projects to
increase knowledge of the earth's environment and of the universe
and to realize the practical benefits of applications of space science
and technology to peaceful purposes. We are conducting our experi-
ments in the open. We are sharing our discoveries with the world
community.
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In March 1959 the United States offered through the Committee
on Space Research of the International Council of Scientific Unions
to cooperate with other nations in making available launching vehicles,
spacecraft, technical guidance, and laboratory support for orbiting
individual experiments for complete satellite payloads developed in
other countries. The first satellites under this international pro-
gram are being prepared by the United Kingdom and Canada and will
be launched in the first half of calendar year 1962. Discussions are
in progress with several other governments which have expressed
interest in cooperative satellite projects. Cooperative space research
is by no means limited to the more expensive satellite projects.
Much valuable information can be obtained from the relatively cheap
sounding rockets and such joint programs are under way with many
countries.

In his recent speech before the United Nations President
Kennedy sald: "We shall urge proposals extending the United Nations
Charter to the limit of man's exploration in the universe, preserving
outer space for peaceful use; prohibiting weapons of mass destruction
in space and on celestial bodies, and opening the mysteries and
benefits of space to every nation. We shall propose further coopera-
tive efforts between all nations in weather prediction and eventually
in weather control. We shall propose, finally, a global system of
communication satellites linking the whole world in telegraph and
telephone, and radio and television."

Some social scientists have speculated that the exploration
of space might become in time a substitute for war. Hope would be
that the absorption of energies, resources, imagination and aggres-
siveness in the exploration of space might contribute to the maintenance
of peace. Whether or not this speculation is warranted, I am sure
from personal experience that international cooperation in the explora-
tion of space does contribute to friendship and understanding among
nations.

The influence of space exploration extends far beyond scien-
tific, technological and economic development, education, and
international relations. No area of human activity or thought has
escaped, government, law, ethics, religion, in fact all human
thought and aspirations. Even in the USSR we are told of the com-
plaint of the Russian workman, who asked, "What do Sputniks give
to a person like me?" The Sputniks can give everyone an expansion
of his intellectual and spiritual horizons as he takes a longer view
of man's role in time and space.
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The large distances involved, long known to us from the work
of astronomers, strike us with new force as we consider traversing
them. Our nearest neighbor the moon, the immediate goal of the
accelerated space program for this decade, is about 240,000 miles
away. The nearest planet to us is Venus at 26 million miles; the next,
Mars, at 49 million miles. The farthest planet, Pluto, is 3,680
million miles from the sun. The sun itself is 93 million miles from
the earth. :

To comprehend these tremendous distances by earth's stand-
ards, let us suppose that we had a manned spacecraft suitably
equipped that could maintain its speed continuously at the burnout
speed of the space probe Pioneer V, nearly seven miles per second,
or 85 times the speed of a jet transport. It would take us about
eight hours to reach the moon, 81 days to Mars, 153 days to the sun,
and about 16 years to Pluto.

The nearest star is 2b quadrillion miles away, and travel to
it at seven miles per second would require more than 100,000 years.
Is travel of man to the stars then a futile dream? The vast reaches
of the universe, our sun, the earth, the planets, the galaxies of stars
have continued in their courses for billions of years before man
appeared. Man is so tiny, his power so infinitesimal compared to
the great forces of nature. Yet since the invention of writing, each
generation of men builds on the shoulders of the past. The explora-
tion of space has begun; who now can set limits to its future accom-
plishment?

Let's return from dreams to the earth and reality, from the
future to the present. The exploration of space will go forward, if
not by us, then by others. It is inconceivable that the United States
will shrink from its proper role in the exploration of the new frontier
regardless of the difficulties, costs and hazards. The hazards of not
exploring are still greater -- the hazard of future technological obso-
lescence, the hazard of potential loss of leadership, the hazard of
military surprise by potential enemies, if we fail to act. One of the
participants in a forum at the recent Space Flight Report to the Nation
by the American Rocket Society in New York was asked his opinion of
the one single step which could do most to advance the space program
of the United States. He replied, "The President of the United States
has set for us a national goal. Let us go forwardl"

KAkKKK KK
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Dr. Carmichael, Distinguished Guests, Ladies and Gentlemen:

It is a great privilege on behalf of the National Aero-
nautics and Space Administration to present to the Smithsonian
Institution the Freedom 7 spacecraft.

Three years ago, on October 1, 1958, Project Mercury
was organized. Six days later, the Space Task Group was
established under Mr. Gilruth who is here today and who
has served as its distinguished leader.

Three months later, the McDonnell Aircraft Corporation
was selected to build the spacecraft, and two years later
delivered the first prototype.

In March 1960, the first production spacecraft was
delivered.

On May 5, 1961, the famous flight of Alan Shepard in
the Freedom 7 was launched at the Atlantic Missile Range.



The Mercury capsule, in which Shepard made his flight, was
recovered 15 minutes and 20 seconds later, 302 miles down
range.

No project of this magnitude and complexity has ever
been completed by our country in so short a time.

Power for the launch was provided by a modified Redstone
rocket, 83 feet high, weighing 66,000 pounds, and developed
by Dr. Wernher von Braun's team at the Marshall Space Flight
Center. This rocket was built by the Chrysler Corporation.

The name, Freedom 7, was chosen by Alan Shepard for the
Mercury capsule when he knew he would fly the first suborbital
mission. It happens that in the Mercury program this is
Spacecraft No. 7; the Redstone booster was No. 7; and of
course, you all know seven of our nation's most experienced
and able test pilots volunteered as astronauts for the Mercury
program. All seven gualified and were eager to make this
flight, as indeed, they are eager to make any future Mercury
flights.

If to Alan Shepard the symbol "7" seemed appropriate,
the word "Freedom" was also a happy choice. The full release
and full play of the total power and capacity of the human
being for high accomplishment is basic to the system of
economic, social, and political organization which produced
Project Mercury and Freedom 7. This system was able to mar-
shall in the Space Task Group hundreds of able men and
women. It permitted them to draw on the scientific, tech-
nical, and developmental resources of some 18,000 other men
and women in the National Aeronautics and Space Administra-
tion and the worldwide facilities of a tracking and data
acquisition network. It gave them the tremendous resources
of the U.S. Air Force at the Atlantic Missile Range, the
great capabilities of the U.S, Navy in its monitoring and
retrieval responsibilities, and the backup of the many, many
American companies who took part in this project.

At McDonnell Aircraft, nine hundred engineers and tech-
nicians were involved. Eleven major contractors were
responsible for major parts, ranging from the escape rocket
to the environmental control system.



The program also owes a debt of gratitude to the
pioneering work and continuing efforts of Dr. Hugh Dryden
and Dr. Abe Silverstein and to the organization that
Dr. Keith Glennan instituted.

The reliable Redstone rocket was our first ballistic
booster and has the distinction not only of powering the
first Mercury manned suborbital flight, but also the first
United States satellite, Explorer I.

In the old days, it was considered a good rule to have
the engineer who designed a new airplane or made changes in
it, to fly with the test pilot -- on the theory that the one
who designed the machine should himself be ready to fly in it.
From the size of the Mercury spacecraft you can see that this
was not possible for Dr. von Braun, but I am sure both he
and Mr. Gilruth were there in spirit.

Many scientists who, a year ago, were uncertain as to
the role of man in the space environment are now developing
strong views that the use of man to supplement machines and
instruments in the exploration of space is essential. This
stems from the fact that man can take with him his ability
to observe the hitherto unknown, and form judgments, which
instruments simply cannot accomplish.

The Mercury program is our first step in manned space
flight. It will test the combined capacity of man and
machine and will give us our first experience with extended
weightlessness.

Balloonists have known for more than two centuries that
something significant happens when man "breaks contact with
the earth." In the lower ranges of balloon flight, men feel
still attached to the earth, but as they proceed higher and
the earth recedes and is left behind, there is the feeling
of leaving normal surroundings and a definite break with
the normal feeling of security. One important aspect
beyond this is the psychology of man or men confined in
space vehicles far from earth.

To Americans seeking answers, proof that man can sur-
vive in the -hostile realm of space is not enough. A solid
and meaningful foundation for public support and the basis
for our Apollo man-in-space effort is that U.S. astronauts
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are going into space to do useful work in the cause of all
-their fellow men.

Such flights as those of Freedom 7 are not stunts.
They are not antithetical to sober scientific and techno-
logical research. Interpreted properly, these dramatic
events can add much to public understanding and excite
creative interest in extending the base of knowledge on
which public support must rest.

And this brings us to this presentation and this occa-
sion: If, as has been said, "National recollection is the
foundation of national character," the millions of Americans
who come to the Smithsonian to see the instruments used to
make real in action the hopes and dreams of our greatest
men and women will find here, from this spacecraft
Freedom 7 and a recollection of Alan Shepard's flight in it,
an inspiration for character formation of the highest order.

So I am happy to present this spacecraft Freedom 7 to
you, Dr. Carmichael, for the Smithsonian Institution.

# # #
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JULY CONEIRACTS

The National Aeronautics and Space Administration awarded
the following new contracts and research grante during July,
1951. The 1gure» shown represent the total estimated cost
of contracts of $50,000 or more let during the month.

HEADQUARTERS
Wawh_nguon D. C.

Cornell University (Ithaca, N.Y.)--$63,000--Research on
magnetometers for use on in ueprQﬁet ry space vehicles in-
cluding studies, materials, circuits and components for flux-
gate magnetometer.

Nztional Research Corp, (Cembridge, Mass.)--$98,000--
investigation of theolOﬁ and cohesicn of metals in ultra-
hiznh vacuum.

Stanford Research Institute (ienlo Park, Calif.)--
$187 pOOO -’ easure internal interference characteristics of
satellite payload in the solar observatory progran.

Commerce Dept., Bureau of Standards {Boulder, Colo. )——
u1J6 000--~Regearch on electron content d“bt?ibUthﬂ and
temperature variation in ioncsphere by scintlllation and fare-
day rotation of satellite radio transmilssion to spaced ground
staticns. '

University of California (Berkeley, Calif.)--$10Q,000~-~"
Research on technigues and instrumentation for measuring
physiological variables in mannals under space f71ghu con-
ditions.

Rengselaer Polytechnic Institute (Troy, N.Y.)=--$160,000~-
Research in fundamental atomic chemistry wlth applications to
upper atmosphere.
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¢7#4,000=-~Analytical study of system integ

Y

Nerth American Avietion, Inc. (Canoga Park, Calif.)--
ration problcms.

» National Engineering Science Co. (Pasadena, Calif, )--

£71,000-~Investigate thrust vector control by secondary

injection.

Army Ordnance Fuse Lab. {Washington, D. C.)--$4C0,000--
ation resistant electrical component sultable for satel-

o

s ]

agi

lite
Aerospace Corp. (E1 Segundo, Calif.)-~-3$435,000--

Support of DOD-NASA large launch vehicle planning group.

.

AMES RESEARCH CENTER
Moffett Pield, California

Electronic Associates {Long Branch, N.J.)--$89,000-~
Service and materials for simulator instrument conscles,

Comcor, Inc. (Denver, Colo.)--$96,000--Maintenance and
repair of analog computers.

LEWIS RESEARCH CENTER
Cleveland, Ohio

ctronic Associates {Long Branch, N.J.)=-~-$184,000-~
omputer system and major assemblies.

BEle
Analog ¢
Steel & Alloy Tank Co. (Newark, N.J.)--$50,000~-Service

and materials .for fabricating, welding assembly, machine,
vacuum test, and clean five-foot vacuum chamber.

LANGLEY RESEARCH CENTER
Langley Field, Virginia

A. 0. Smith Corp. (New York, N.Y.)~--$185,000--Service
and materials to furnish 6600 P.S.I.G. helium storage field
hypersonic aerothermal dynamic:s facility.

xahoe Co. (Bel Air, Md.)=--$251,000~-Janitorial services
and washroom supplies.

J. F. Pritchard & Co.--$124,000-~Service and materials to
esign, fabricate, deliver and install heat exchanger for
hypersonic aerothermal dynamics faclility.
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LANGLEY (Contd.)

Doyle & Russell (Norfolk, Va.)--$989,000--Construct
dynamics research laboratory.

$64,000~-Service

Trio Technology Co. {(Burbank, Calif.)--~
cate andiurnish a centrifuge

and materials to design, fabri
acceleration test machine.

Task Corp. (Ansheim, Calif.)--$110,000--Service and
terials to design, fabricate, instrument and calibrate the
ternal strain.gage balances. .

International Business Machines (Norfolk, Va.)--$71,000-~
For rent of electrical accounting machine/s/ and devices.

International Business Machines (Norfolk, Va.)~--$1,669,000-~
For rent of electrical accounting machine/s/ and devices.

International Business Machines (Norfolk, Va.)--31,771,000--
For rent of electrical accounting machine/s/ and devices.
GODDARD SPACE FLIGHT CENTER
Greenbelt, Maryland

Electro-Mechanical Research Co. (Sarasota, Fla.)--$50,000--
Systems integratiocn and support servibe/é/ for launch of the
S-3A Centaur energetic particles, E

. Norair Engineering Corp. {Washington, D. C.)--$157,000--
Construct gate house and pump house,

Consolidated Electrodynamics (Arlington, Va,)--3$67,000--
Recording/reproducer magnetic tape.

University of Wiscongin {Madison, Wisc.)--$335,000--
gn, develcop, fabricate and test, the data reduction and

Degi
luation of OAO experiment.

S
eva

University of Alaska {College, Alaska)--$60,000--Aberration
of radlo signals traversing the auroral ionosphere.

Western Electric Corp. (New York, N.Y.)--$100,000~-Com=-
munlcation equipment and services for engineering assistance
of the Mercury ground network.

Electronics Engineering Corp. (Santa Anna, Calif.)--

$78,000--Modify computer format, control buffers, dual time
decoder, and insert record mark option.

-3 -
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‘ Mesgachusetts Institute of Technology (Cambridge, Mass,)--
5400, 000~~Laboratory study for Apcllo.

Departuent of Commerce {VWashinzton, D.C.)--3200,000-~~
Improve Glenn Dale Road, Baltimore-Washington Parkway to

7o
Telegraph Road,

Department of Commerce, Burcau of Standards (Washington,
D.C.)~~Systems requirement analysi

A

SPACE TASK GROUP?P
angley Field, Va.

McDonnell Aircraft Corp. (St. Louis, Mo. )—-$94 000-~
Repalr contract for Project Mercury.

Ncrth American Aviation, Inc. (Dovney, Calif. )--$100,000~-
Design study of paraglide landing system for manned spacecraft.

Goodyear Alrcraft Corp. (Akron, Chio)--$94,000~-Design
study of paragllde landing system for manned spacecraft

U.S. Alr Force (Washington, D.C.)--$175,000--A1rlift
services.

U.S. Alr Force, Systems Command (Patrick AFB, Fla, )--

$135,000~-~Logistical support.

U.S. Air Force, Systems Command (Patr¢ck AFB, Fla.)--
UQOO 000--Project Mercury modifications, FY 162,

MARSEALL SPACE FLIGHT CENTER
Huntsville, Alabama

Rocket City Alr Actlivity (Huntsville, Ala.)--$190,000--
Ailr transport services.

Vitro Corp. of America (New York, N.Y.)=--$30,000-~

Archltectural and engineering services for addition to Bldg.
4619, ad Test Annex.

-4 -
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5114, 00

-Analysis medium class ven
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Department of Commerce, Dureau of St

o

Colo. )==080,000--Liquicd oxygen problems.

_ Internaticnal Busi
$272,000~-For rent of equipmen:

-End-

A

/
ce Technology Laboratories {ioc Angeles,
- 3




;ZE! 4 4%?[ /ﬂf

NEWS RELEASE

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
1S20 H STREET. NORTHWEST - WASHINGTON 25, D. C.
TELEPHONES: DUDLEY 2-6325 - EXECUTIVE 3-3260

FOR RELEASE: Immediate
Wednesday, Oct. 25, 1961

RELEASE NO, 61-236

NASA SELECTS LAUNCH VEHICLE TEST SITE

The National Aeronautics and Space Administration today
moved to acquire some 13,500 acres 1n southwest Mississippi
‘as a static test facility for Saturn and Nova-class launch
vehicles.

In addition, NASA will require easement rights to
about 128,000 acres surrounding the test site, covering
103,000 acres_in Pearl River and Hancock counties in
Mississippi and 25,000 acres in Saint Tammany parish in
Louisiana. The area is largely flat pine timberland.

The site 1s located about 35 miles from NASA's Michoud
plant in New Orleans where large booster stages will be
manufactured for use in the manned lunar Apollo program and
other space projects. The Pearl River area was one of about
30 sites in the Gulf Coast area considered. The site selected
will have deep-water access for booster transport to the
Michoud plant via the Pearl River and the Intracoastal Waterway.

A half dozen or more stands capable of testing complete
booster stages in the 1.5 to 20 million pound thrust range may
be bullt at the Pearl River site,

Land acquisltion and easements wlll cost an estimated
$13.5 million., Construction -- to begin within six months --
will require two to three years. The Moblle, Alabama, district
of the U.S. Army Corps of Engineers will act as NASA's agent
for land acquisition in cooperation with the Lands Division of
the Department of Justice.

Court actions filed today in U.S. District courts in
Jackson, Miss,.,, and New Orleans, La.,, described the perimeters
of -the land involved.




Approximately 85 families reside in the 13,500-acre
test site area where construction is to begin next spring.
Another 575 familles dwell in the 128,000-acre buffer area.
Those people would have up to two and a half years to move out
of the area., Restrictions on land use would rule out residences
in the easement zone but would not interfere with farming,
lumbering, grazing or mineral operatlions there,

When in operation, the facillty would employ 500 to
1,000 engineers, techniclans and support workers. Operation
of the site will be under the direction of NASA's Marshall:
Space Flight Center, Huntsville, Ala,
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- NEWS RELEASE

NATIONAL AERONAUTICS AND SPACE ‘ADMINISTRATION
1520 H STREET. NORTHWEST - WASHINGTON 25, D. GC.
TELEPHONES: DUDLEY 2-6325 ' .  EXECUTIVE 3-3260

FOR RELEASE:  priday PM's -
October 27, 1961 . .. -

RELEASE NO;’6le23Z

NASA EMPLOYEES HONORED FOR SERVICE

Three National ‘Aeronautics and Space Administration N
employees were honored today for their outstanding contri-
butions to the space program at the agency's second annual
awards ceremony at the USO Club, . _

Dr. Abe Silverstein, who recently was named director
of the Lewls Research Center, Cleveland, Ohio, received an
Outstanding Leadership award for "his untiring efforts in
formulating, implementing, and directing diverse elements
of the NASA space program; developing space flight centers,
and for his infinite capaclty and ability to make inclsive
analyses and sound decisions."

William J. 0'Sullivan, Jr., Assistant to the Chief,
Applied Materials and Physics Division, Langley Research
Center, Langley Field, Va., recelved the Exceptional
Scientific Achievement award for his concept of inflatable
space vehicles and for hils directlon of the design and
development of the first passive communication satellite,
Echo I.

George D. McCauley, NASA safety offlcer in Washington,
recelved the Sustalned Superior Performance award for his
accomplishments in NASA's accldent prevention and safety
programs. In June this year, NASA recelved the President's
Safety Award for 1960 for the most outstanding record of
performance and accomplishment in occupational injury
prevention,

The awards, presented by James E. Webb, NASA Adminis-
trator, covered a period from Oct. 1, 1960 to Sept. 30, 1961.

Over




NASA's highest awards, the Distinguished Service awards,
were presented earlier to Alan B. Shepard, Jr., and Virgil I,
Grissom, the nation's first two astronauts to make suborbital
space flights.

Outstanding Leadership awards were also presented earlier
to the late Edward R. Sharp, former director of the Lewils
Research Center and Henry J. E. Reid, former director of the
Langley Research Center,

Three NASA employees today also received 30-year
service pins., They are Francis Dorsey, Telecommunications,
Mail and Records Branch; Carl Freedman, Director of Admini-
stration, and Albert Von Doenhoff, Spacecraft Technology.
Mr. Von Doenhoff served all 30 years with the National
Advisory .Committee for Aeronautics and NASA.

Fifty-seven employees receilved 20-year service pins,
74 received 15-year service pins and 67 received 1lO-year
service pins.
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" Braun ané Dr, Xurt Debus for the work of thelr two great
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©o discuss aeronaubtical resezrch
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The Flight Safé%y Foundation asked m
in generel and did not ask me to linmit this discussion to conventicnal
safety research, This arrangement, indeecd, fits well with my philosoph;
that nearly all research on aircralt which lmproves the operaticnal capa-

bility and efficiency cf an alrplane 1s safety research. For example,

-

certainly research to produce better aercdynemic qualities, pilloting quali-~
ties, control systems, structures, and fiight procedures can be considered
as safety research.

Safety is only one aspect of a useful and profitable air tracsvortation
systen. ALlrplanes must be safe if they are to entice any passengers; but
also the airplane must fly when passengers went to fly and must go from

la

[ed

e to place that passengers wish to travel. Furthermore, they must do

3

this on time; i.e., reliability is integral with safety for the advancement




of eviation., Some people hove indicated thol aviation iz reaching a pvlateau
ia its growth. With this I cannot agree. In fact, aviation, tc me, is still
in ite infancy. It has already revolutionized our business techniques, cs-
Teclally in the United States. But the growth potentisl of aviation zoppears
even greaver Lo me. It is essentlal, however, that for aviation to reach
future goals, it wust become an integrate ansportetion system, operabing
when expected to operate almost without fail, Obviously, the world®s airiines
. . R
have not reached this state of perfection; indeed, there is a vast amount of

research and development that must stil
we expect for aviaeticn.

The NASA is engaged in scientific
aegronautical vehicle developmenth,

o
)

~
1S

to increase scientific knowled vertal

-

research and specific analytical or exp

da

critical problems encountered by the

all of our research we have vhree prima

dge

tific knowle and evolve new concepts

formation necessary to support

the operators of alrcraflt

des

1 be done in crder to reach the goals

cseronavticael research as

its research includes besic studies

ng

a5

ning to alrcraft well as applied

-

erimental teasks

igners and operztors of alrcraft., In

N
ie
Qg€

ry objectives: (1) to provide scier

o

of fiight 2) to provide applied re-
- 2 o o

advanced aircraft develcrment, and

in the sclution of current scientific

and technical problems. We do not design or develop aircraift; these functions

are the nissions of other U. S. Covernménm agericies or private business a:tivif
ie Nevertheless, we do not consider our research ccmplebted until it has
ceen reduced to practice, and we accordingly provide much technical assistance

fcr those who develop and operate airer

Now I will discuss a few of the sg

aft,

ecirfic research programs that are
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clermrelaticon so far os the geronsuiticel industry is conterne

in alr transportaticn. The superconic transport will further decreasc the
gir travel time between various points on this globe; however, i1
That great strides remain to be made in improving short hawl air transporta-

»

tion and city-~center-ito-airport tramsportation. YHere, the V/STO~ vehicle mzy

M-

The purpose of the NASA program has been to advance the state of

art with regard to V/bTOu vehicles, The primery problems ccucern their sta-

Lility and control. My first siide shows three of many types of coalligura-

tione being studied by the NASA im flight end in wind tunnels. EStarting st
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the top, we have the tilt-wing propeiler configuraticn; in the
deflected jet aireraft; the lower pilcture is of the ducted-fan-type J/STU;
vehicle. The major problems on which the NASA is working pertain te fiying
qualities which include stability, controllabiliity and general pilo
racteristics wnder all £light conditions, hovering contrcl, and the unique
cperationel problems of these unusual flight vehicles. We believe that our

program has proceeded to where information is now availsble to build aircrailt

g could Dbecome useful militsry aircraft. Experience to be gained

research, The United States Department of Defense is now actively

the procurement of some V/STOL vehicles for this purpcose, Mcre
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regearch, both in laboratories and in flight, is reguired to permit desizn

of V/STOL aireraft types that will have reasonable utility, efficiency, and
productebility for commercisl use. The NASA does plén to continve its re-

search toward “hose goals.

Fow let us consider the supersonic transport., Speed is not the snswer
to all of aviation's problems; however, I am convinced that a supersonic com-
mercial transport is technically and econcmically feasible and that it will
be sociologicallybcompamible with modern habits and requirement;. When this
vehicle will becomre operative depends on many questions. The NASA is present-
ly involved in a cooperative progrem with the Deparitment of Defense and the
Federal Aviation Agency for undertaking the research and -development which
will lead to a commercial supersonic transport by 1970. The NASA's role on
this team is its classical role of supplying the basic information required
by industry to design the vehicle, We are not interested in designing the
vehicle., Turthermore, the NASA 1s not going to buy the vehicle; therefore
we are simply providing a service to both manufacturers and purchasers., At
present it éppears that several years of good hard resesrch are required be-
fore any prototype design studies are initiated. Parametric studies are cer-
tainly reguired, and various companies throughout the world are involved in
these at present. All three members of this U. S. Govermment team working
on the supersonit transport expect direct cooperavion and assistance from
nenufacturers and airlines as this program progresses.

This supersonic transport program is one of the larger aeronautical

efforts now underway within the NASA. TFigure 2 is a picture of a proposed
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confipuration and lists some of the primary problem arsas., One
arca concerns genercl aerodynamic problems, inmcluding configurations and
their attendant stebllity characteristics and the all-immortant priblem of
1ifv-drag considerations, W
vrderay on configuraticons for the superscnic traneport.
incivde detailed studies of varisble sweep configuratlons Vecause 1t is eppar-
ent that some means must be provided to have good stability characteristics
at low speeds as weil as at crulse, and such cheracteristics are ot rezdily
obtainable with conventionzl configuraticns,

A large supersonic transport alrpiane as now envisioned may well be a
Mach 3 machine., This means that the skin of the airplane will be subjected

to temperatures as high as 600° P, as indicated in Figure 3. If the super-

sonic Trensport is to be economically feasible, it mus

o

? approximately 30,000 hours, in cyclic pericds of 2 to 3 hours. The NASA

s exploring the problem of a ‘or such an airplene with par- -
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ticvlar attention to deterioration of materials with long heating times,
The propulsion systewm for a supersonic treamsport ls ancther problem that
obvicusly requires a considerable amount of research. It appears that engines

o

now aveilevle or foreseen for development in the near future may not be the
answer for a commercial supersonic traasport. This means that scmething like
a turbofan~-ramjet engine may be required for meximum economy and effiiciency.
Much resesrch remains to be done on this problem however,
Another ares of importance is operating problems. Certain aspects of
the operation of the supersonlc transport can make or break the vehicle., IT

appears mandatory that this vehicle be designed with all aspects of its opera-

tion in mind and that it not be just another aircraft handed to the pilot who
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is told "here - fly this from Rome to Washington.

Three operational problems that appeer vital to us are sonic nolse,

3

he MNASA, to-

P

rzdiation or enviromment, and flying and handling qualities,

Zether with the FAA and the Air TForce, has underway a flight research progran

¢ give us further information on scnic noise parameters; in particular the

[a

o

erfects of 11ft, maneuvers, and of high altitude. The KASA has done earlier
»xverimental work on sonlc booms =nd ha é developed a good wnderstanding of
many of the associated parameters; however, this additional work Is required
Lo obtain the necessary informebion to estimate properly the sonic nolse
problem reloted to supersonic trensporis, I believe that refleclted nolse
pressure ocn the ground of approximately 1 lb/sq £t, which is about the level
cf thunder, is a rezscnebly low level for supersonic opsrations. The achleve-
this level will require that Tfuture supersonic transports operate at
bUboO 1ic speeds until at high aititude -~ 40,000 feet or higher - and that the
vehicle cruise ab altitudes well over £0,000 feet. To achieve such operation-
2l latitudes, it is evident that noise considerations will have a large in-
fluence on supersonic transport operations and on the design of the propulsion
system and airframe configurations. This nolse may well -force us to go to
nigher velocities on a supersonic tramsport, as going from Mach 2 to Mach 3
increases the efficient cruise altitude by at least 10,000 feet. Maybe we'll
need to go to Mach b to get another 10,000 feet because I have seen various
cstimates that the ground level boom pressure for a large vehicle at 70,000~
foot altitude may be as high as 2 lb/5q ft. While such pressures may notb
bregk all windows between here and London, they will wake up most of the

veople. TFrankly, I believe that 1s unacceptable.
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We have some hope that at extremely high altitudes ~ over 60,000 feet -
the altenuation of the shock wave may be higher than it is at lower altitudes;
however, there are very few data to confirm this. Our program at present in-

volwves flights with high performance-large supersonic transport alrcralt over

() 4 l
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a T-shaped ground measurement range in the flat California desert I

niles along the flight path and 20 miles to the side, Detailed pressure

measurements are made, and we have precise knowledge of the aircraft’s loca-
k »

tion even during maﬂeuvers, We have already discovered that a superscnic
alrplane in accelerating in straight and level flight produces double the
boom prer are that it makes during steady-state conditions and that a turn
can increase the boom pressure as much as four times. It sppears probable
that on ascent and descent of a supersonic transport we must alleviate the
boom effect on the ground by proper control of the flight path; however, I
believe that the sonic boom can be alleviated for commercial aircraft.

Let us consider the radiation problem. At the Flight Safelty Seminar last
year the -effects of cosmic radiation on the supersonic transport and its occu-
pants were discussed. From ell avallable data I do not believe that natural

-

radiation poses any hazards for crew or passengers for a supersonic transport

.

cruising at labtitudes belc. 50° geomagnetic. For latitudes above 50° geomag-

neti: <the hazard is a very infrequent one because of proton events related

to solar flares. Tor solar flares producing high energy proton events, whicn

occur with a maximum of one or two every 4 years but can occur in fairly rapid
succession, the dosage rate could be L reps per hour for occupants of an alr-

craft at 75,000 feet. The high energy intensity lasts for about one hour,

This dosage rate is not necessarily detrimental but is as high as you would
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wish to allow for passengers and, more particularly, for the crew which mighdh
be subjected to repetitive dosage, TFor the cases where such hich energy evenis

e

s
co itz

O
0]
Fu

ceur, several alternates can be followed, The aircraft can procee

jort

estination 1f the crew has not previously encountered medium~ or high-cnergy
proven events during the year, which is & most likely vprobeobility; or, to e
completely safe, the vehicle can descend to 50,000 feelt for the remainder of

the flight where the shielding effect of the atmosphere will decrease the

~ »
radiation dosage rate drastically. A third possibility is to have the vehicle

[6]

change its flight path to get back under the earth’s magnetic shield.

As we are Improving our ability to predict solar fliares, it may well be
that the crew will know that a solar flere may occur during the course of
their flight and will, therefore, use & flight plan that keeps them under the

magnetic shield of the earth; i,e., there should be no transpolar flights

e}

under such conditions, The flare occurrence can easily be detected by sclar
patrols here on earth, by instrumentation onboard the vehicle, or by satel-
iites around the earth which are monitoring x-radilstion weve lengths., Proton
events occur infrequently and do not always follow a soler flare., They will
be considered as an operational problem for the superscnic transport in the
same way as severe wealther is now congidered for commercial aviation.

L do not believe that any form of radiation shielding will be required
for the supersonic transport.

Ancther difficult problem aresa for the supersonic transport is the
assessment of the desired flying and handling gqualities. By flying and
handling qualities, I mean the determination of factors such as static sta-

-~

bllity, dynamic stability, stall cherscteristics, trim changes, control




cifectivenese throughout the speed range, control force characteristics,

-

e

mancuver capabllities, buffet choracteristics for instability boundaries,

cnse, stabllity augmentation and danpers, aeroelastic efifccts as

tiong, with the relation of all of
to handle the machine as the dominent factor.

Our research ocn flying and handling qualities involves the use of botln
gimulators and alrcraft As soon as our asrcdynemic stafl completes‘its
calculations and experiments on a proposed configuration, the stability de-
rivatives for the proposed configuration are comopubted and then fixed-base
similators are used to study the flying and handling qualities ¢f the pro-
posed velhicle., Most of our fixed-base simulators used for such work are
closed~loop operations involving a trained test pilot, cockpit, and an analog
computer. Our research program on configurations thus becomes a closed-loop
affeir with the results of our simulator studies of flying ard handling quali-
ties being Ted back to improve the propoced configurations., We also hope to
use more complex multi-occupant simulators with and without motion to study
in detail the various piloting problems associated with the supersonic trans-
port. We will soon have in operation at our Ames Research Center a 5-degree-
of-freedom simulator that can be used for piloting studies., This simulator
program encompasses studles of the piloting problems during tekeoff and
landing as well as during cruise flight and includes considerations of the
effects of alr traffic control.

As a parallel program, we are also undertaking flight investigations of

the flying and handling qualities problem.- A varieble stability F-100C is




being used In some

ticns, Even the X-

of

aercdynanic and structural aspect

- 10 -

of these studies, and we propose to use other lorge suncr-
detailed studies in flight of proposed supersonic cpera-

15, which has now reached a speed of 3000 miles an hour

valugble informaebtion on pilcon-

B

217,000 feet,

o . Tt am
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While T am quite optimistic aboul the supersonic transport, you will

that I have

sclved before

Let me turn

particuler area called flight safety.

rmany years the NASA, with the cooperation of various airlines, ha

. , ”
such a vehicle becomes & practicel article for commercial

to another subject which is more directly aligned wift

identified a host of difficult research problems which must
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Bere I refer to our VGH progream. IFor

N

s been maiking

= statisticel study of gust spectrums by measuring the accelerations imposed

on

_with

operations,

POYLS,
takeoff, as well

The o

types of turboprop and turbojet transports operating on a number oI
and transoceanic routes,

sentative sampling of United States airline operations.

aircraft during

£+ which measured normal acceleraticn, airspeed, and altitude.

the NASA broadene

+their routine operations. These measurements were made

en automatic recorder (called the VGH recorder) placed onboard the air~’

Cencurrent

with the introduction of turbine-powered airpleanes into commercizl transpor?

fol]

its original program in order tc obtain sta-

tical dabta on a nuuber of operationsl aspects of turbine-powered trans-
such as airspeed operating practices, performance during landing and
as infTlight end ground lcoads.

rogram encompasses the collection of statistical data from several

domestic

.

These routes were selected so as To provide a repre-

In addition, data




are Geing collected from one foreign zirline engaged in transcceanic operanions,

o oodan

The next slide, (&), will give you an indication of the types of alrcralt on

which we have obtained this data to date and the number of flight houvrs we
have onn -~ 1 type of sircraft,

While our program is continuing, evaluation of the records obtained g0
far has provided significent information regarding several aspects of the oper-
ations of turboprop and turbojet airplanes. As indicated in slide 5, data
on airspeed operati é practices, landing contact conditions, osciligtory
acceleration, unusual flight events, as well as gust and maneuver loads have
been obtained. Slide 6 shows the oscillatory accelerabions on a L-engine
turboprop aircraft as well as a Typlcel VGH record. We are not positive what
causes all of these oscillations; however, the oscillations do have sericus
implications regarding passenger comfort, structural fatigue, aircraf®t verti-
cal separation, operating speed margins, and the design of future, higher-
speed vehicles. NASA data show that longitudinal and lateral oscillations
have cccurred in each type of airplane oﬁ which we have data. In general,
these oscillations occurred randomly and did not appear to be asscclated
with any particular airspeed-altitude combination. Airplane type, manufac-
turer, atmospheric conditions, etec., are not significant factors., While we
cannot detect from our records whether the autopilot was or was not engaged,
we believe that the oscillations occurred with and without the autopilot en-
zaged but that the majority occurred when the autopilot was in operation.

The oscillations in some cases occurred from a couple of minutes in duration
to entire flights up to 3 or 4 hours. In general, these oscillations occur

at a very low frequency, approximately L a minute; however, I have been on
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various Jjobs where the period has been as low as one a nminute, These ore
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arrricult Ior o pilot to detect unless he is watching the herizon or, morc

ccourately, watlching his instruments, Maximum incremental acceleraticns

during censtanl amplitude-type oscillations have been recorded at levels of

~ e - / ~ PR B . o - - Lo SO e el A e
a5 mach as + 1/2g, ne alrplone expericenced ogceillations which glarted at
about + .8g and lasted 1-1/2 minutes. The oscilletions appear to occur pri-

marily during cruise but slso cccasionally during climb and descent, The
. ]
vericds of the predominantly constant-frequency longitudinal oscillaticus

o,

noted in our data can result from autopilot operation with defective suto-

trim servos or out-of-tolerance altitude sensors or related equigment., Poor
maintenance on the overall control system reflected by the increased friction

in the system, which tends to reduce the authority of the autcpilot, slso is

K]

factor., Simply, 1t means that the control systems and the

S

a contributing

(]

autopilot have been designed to operate mich closer to their limits than be-

fore on other vehicles, and the oscillations are a result of wear and loosen-
ing up of the entire system. A review of ocur data has cshown that there has
been no real lmprovement in the oscillation conditions during the period of
our records., Alrplanes which oscillated at the beginning of the period
generally still were oscilleting at the time the last records were taken,

.

Sometimes, improvements are noticed after major overhauls wherein both the

£y

. N

autoplilct and the control system had been worked over. It is obvious Tha

P

detalled changes should be developed for autopilot and pitch control systems
56 as to help eliminate thcse oscillations. The surprisz is at the high
magnitude of accelerations sometimes recorded during flights which, The

understands, were routine, commercizl flights., Of course, there are tines
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rhey our records show other highly unusual oscillavions as indicated in the
rext siide (7) which is for a twin-piston-engine transport. In checking
bock on this we found a very human exylanation, It seemed that the chip was
being ferried with just pilot, co-pllct, and stewardess oun board. The piioct
et g - . o
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went in the back bto talk to the stewardess for awhile. Thic drritated the

co-pilot, maybe he was jealous, and he proceeded to rock the stick back and

¥
b

forth so as to porpoise the airplane - a very human problem.

Fer several yeérs, the NASA has been reporting to the industr& that
turbine ~-powered airplanes are being operated’above placard speeds, conslder-
ably more often than reciprocating-engine airplanes particularly in the
limit range. Although operaters have been alerted to this situation, our
racords indicate that there has been no overall improvement in this situa-

"

tion as yet. There are new rules and training proceedures being adoprted in

the United Ststes which are designed te help eliminate this overspeed problem.

o

We certainly hope that this is successful because these airplanes are not de-

93]

signed to operate for prolonged pericds of time atl speeds in excess of thelr
placard speeds. The reasons for these overspeeds may be many. Mostly it is
that these airplanes are very clean and can very guickly pick up speed when
he pilot either does not pull back power guickly when topping out on a climb
or else when he inadvertently increases his power or noses over.

Our VGE records as well as camera measurements have been uscd to study
landing contact conditions for turbine-powered tramsports in routine commer-
cial operations. Special cameras were used at the end of a runway to photo-
graph Lendings of transports. The contact conditions @etermined from the

photographs included vertical sink velocity, forward speed, rolling velocity,
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forvard velocities, they are landing at a lower pevcentzpge gbove stell spzed
then do the older piston transports. The next chart {10) gives the percent
anove stalling speed for the same elrplane being flown by two Qifferent air-
lines and indicates the differences between airline operating

airiine is landing at 35% sbove stall; the other one at MO% above stell, The
rext charv (ll) shows that on these same airlines, the airline having the
higher vercentage over stall landing speed had, in generél, the lower sink
speed., This same trénd is true throughout il of cur studies, This indi-
cubtes That the higher sink speed on the jets is partially related to trezining.

-
C

However, we certainly do not wish to say that the vehicle coming in at a

higher speed 1s necessarily meking the safer landing. This is a matter that
has to be considered in each individuel case and airport. The higher th
the lower the sink rate, but the higher the kinetic energy of the

vehicle making the larnding.

Cre last project concerns a jolnt FAA-NASA investigation to determine

I‘*‘
jag
[6]
o
L]
[0)

fects of slush on the takeofl characteristics of jets and to determine

reking characteristics of varicus aircraft under all conditions.

r
g
I
<
o’

The first part of that project is a continuation of the scale-test made at

our Langley Research Center and reported to you last year wherein we ran

tires through a bed of slush, using ocur Landing Loads Track. TFor the recent.
tests, a brand new Convair 880 aircraft was utilized at the FAA facility at
Atlantic City. A strip of slush up to 2 inches deep, 50 feet wide, and 1000
feet long was placed on the runway. The aircraft was accelerated to 160 knots,
engines cut to idle, and the vehicle allowed to roll through the slush., The

performance of the vehicle was measured by accelerometers placed within the




airceraft end by radar and optical tracking technigues. The data frow those
tests have not been fully analyzed as yei; however, it appears that tror may

validate the general rule obtained from ocur earlier tests that

i

slush is approximately equsal to 1000 fect of extra ruawey for th

3

run of a turbojet; however, the drag sppeared to be higher than predictad.

¢

At high speed above 120 knots the tires planed with a resulling decrease in
drag but not so %ow a drag as on a dry runway. This ﬁeans that if the jevd

5
gets up to tire planing speed, the remainder of the takeoff run will be Less
critical provided you still have enough runway - but will you have enough
power to plane? In observing these tests, I noticed two major problems,
One, you can't determine the effective amount of slush on the runway with
ruler; you will have to utilize some type of test vehicle going through the
slush actually measuring the retardation force. The second is the damage
potential of the slush to the vehicle. While extreme care wasex. Uricoed nob
to damage the 880, on each high-speed run through slush an zppreciable amoﬁnt

of slush was thrown up into all openings on the vehicle except tha engine in-

let., I particularly noticed that the cavity behind the leading edge fiar

g
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packing very heavily with slush. IT this takeoff thro
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material on a day with temperatures near freezing on the ground, when Thé
ship began to climb it might have encountered some difficulty in getting
these{flaps closed unless the leading edge heating mechenism could have
hendled this rather heavy load.

Tire braking tests are being male on dry and wel runvsys as well ag

runwayvs covered with slush and foam. The tests are being made by severar
o

11}

techniques. The British tire friction cart was flown over to the Unite




~ 17 -
States, and much joy was had by ell in watching a Jaguar tralling this fricition

cart through the slush at 130 miles an hour.  The Swedish tire Irictlon car

is also being evaluated in these tests. The NASA has instrumented a station

3
5

wagzon with special tires. This is being run et Atlantic City, end all 3 ve-
hicles will also be tested on our Landing Loads Track at Langley to try and
establish a uniform technique for measuring breking effectiveness end rolling
resistance on various surfeaces, g

I em certain that there are many questions left unanswered concerning the
broad maznitude in the NASA research prégram pertaining to aeronautics; how-
ever, I, as well as any of my fellow NASA staff members, will be glad to dis-
cuss your questions on aeronautical research.

Thank you.
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In preparatiorn i Project Mercury orbital flights,
a 150-pound, cigar—shaped satellite carrying communi-
cations components similar to those in Project Mercury
spacecrart, will be placed in an elliptical earth orbl
in the next fﬁw weeks. <£ucpasewn¢\3be test is to verif
the readiness ol Mercury's worldwide networ? of Lracklng
stations. T

n-,.

A four-stage, solid-propeliant launch vehicle willl
be used to place the payload in orbit. The test, known as
Mercury-Scout I, is to be conducted from launch complex
18 at Cape Canaveral. Florida, by the Hational
Aeronautics and Space Administration.

The Scout vehicle 1s to be;lau;“*ed on an azimuth of
about 72 degrecs. It will be gulided in the early phase
of flight by an autcpilot. Prilor to separation of the
fourth stages, the fourth stage and payload will be spun
at a rate of 150 r.p.m. by the small solid~propellant
rockets, stabilizling the pavload carrier. Throughout
powered flight, vehlcle performance data will be
telemetered to the ground.

Approximately 1.0C0 miles downrange from the launch
site, at an altitude of about 240 statute miles (perigee),
the payload will be inserted into an orbit carrying
it as far as 400 miles from earth and about 32 degrees
north and south ¢f the eguator.

During the first three orbits, the satellite's
equipment will broadcast signals which are to be picked
up by the network stations. Thereafter, for a period
of 18-1/2 hours, most of the equipment will be shut
gown by ground command Lo conserve power, assess initial
migsion data, and make any adjustments necessary in
the tracking and data acguisition equipment.



The satellite may be reactivated for a second mission
of three orbilts before being turned off again. It is
possible that a third and fourth three-orblt exercilse
may be conducted before the payload battery runs down.

No attempt will be made to recover the satellite.

In addition to providing a "live" training exercise
for the Mercury Tracking Network, the mission is to test
real-time orbital computing capability of the Goddard
Space Flight Center, Greenbelt, Maryland, and the
communication system linking Goddard with Mercury's
range stations. Goddard serves as the data center for
Mercury and other NASA space missglons. »

Aeronutronic, contractor to the Air Force Space
Systems Division, assembled and tested the payload under
NASA technical supervision. The package contains Mercury
instrumentation provided by McDonnell Aircraft Corporation,
prime NASA contractor for Project Mercury spacecraft.

Included in the payload are: C- and S-band radar
beacons, two telemetry transmitters, two command recelvers
and two Minitrack beacons. The power supply for the pay-
load is a standa.d Mercury battery. There are no volce
tapes aboard.

The payload tsell measures 12 by 12 by 17 inches
and will remain attached to the 64-pound burned-out
fourth stage casing. Total weight in orbit will be
214 pounds; ‘

Technical support for the Mercury-Scout I mission
will be provided by Space Task Group, the Air Force,
McDonnell Aircraft Corporation, Aeronutronic, Langley
Research Center and Goddard.

Mission Operations Director will be Walter C. Williams,
Associate Director, Space Task Group. Project Officer
representing the Air Force in thils test will be Lt. Col.
J. G. Henry, 6555th Test Wing (Development). Mr. Williams
will direct the flight operation from the Mercury -
Control Center and Colonel Henry wlll supervise the
launch from the blockhouse.



Project engineers for Mercury-Scout I are Lewils
R. Fisher and James T. Rose, Space Task Group and
W. J. Boyer is test program Coordinator from Langley
Research Center.

e



THE MERCURY RANGE

The orbit selected for Project Mercury passes just
south of Bermuda, south of the Canary Islands, across Africa,
the Indian Ocean and the Australian Range at Woomera. The
track then continues across the Solomon and Phoenix Islands,
and to wlthin close proximity of Hawalii. The orbit then
intersects the North American coast and passes over the
Southern United States. U.S. tracking sites include Pt.
Arguello, Calif., White Sands, N, Mex., Corpus Christi, Tex.,
and Eglin, Fla., as well as the Cape Canaveral Mercury complex.

In making the choice of the number and location of
the various ground stations (requiring in some cases com-
pletely new complexes and in other cases additions to existing
equipment, ) a number of ground rules were established, in-
cluding:

1. A requirement for essentially continuous radar,
telemetry, and voice communications coverage
from Hawali through Bermuda.

2. The ability to reset the Mercury spacecraft
retrorocket timer conveniently on each orbit
as well as have direct ground command of the
retrofiring during each orbit.

3. The need for continuous contact with the
spacecraft during launch and a reasonable
length of time following orbital insertion.

L, A desire to maintain frequent voice and
telemetry contact with the spacecraft.

5. The need for continuous landing point pre-
diction in case of an early abort requiring
landing in the Atlantic Ocean or during
reentry at the end of any one of the three
orbits, should an emergency require.

All stations are equipped for voice and telemetry
communication with Mercury spacecraft, with the exception
of White Sands and Eglin. Cape Canaveral, Bermuda, Muchea,
Australia, Hawaili, Guayamas, Mexico, and Pt. Arguello,
California have command capability as well as accurate radar
equipment which transmits tracking data to the central com-=
puting facility (Goddard Space Flight Center, Greenbelt,
Maryland. )

.



The operation control center for Mercury flights
is located at Cape Canaveral with a backup control center
(for insertion verification) located at Bermuda. The
Bermuda station functions primarily as an extension of
the Cape center. All of the data from Mercury flights--
computed trajectory data, telemetry data, and other forms
of communications, whether they be real-time from Hawaiil
to Canaveral stations or teletype summary data from the
other remote stations -- will be funneled through Goddard
Space Flight Center to the Mercury Control Center at the
Cape. The data will be presented at the Control Center
in a number of ways to allow immediate decisions regarding
the status of the flight.

The range stations have displays similar to the
Mercury Control Center (with regard to spacecraft telemetered
quantities) and are grouped in about the same way. A flight
director is on station at each site and will serve as capsule
communicator. Should the site be a command statlon, he will
be able to initiate the command which will bring the
spacecraft out of orblt at a predetermined time.

Each of the statlons will prepare a summary contain-
ing information on the status of the mission to be trans-
mitted back to the Mercury Control Center and to other range
stations.

All of the statlons located in the United States,
Hawall, Mexico, Bermuda, and Australia have direct voice
communications with the Mercury Control Center. These
stations will have the capability of transmitting radar
data to the Goddard facility for determining spacecraft
orbit. In turn, the Goddard Center willl provide radar ac-
quisitlion data to these stations and continuous orbital
data to the Canaveral Control Center and Bermuda. Also,
during Mercury flights, continuous computations on the
time of retrofiring will be performed by Goddard and trans-
mltted to the appropriate stations for resetting of the
spacecraft's onboard retrotimer.

A high-reliability radic communication system
between Canaveral, Goddard, and Bermuda has been provided
to transmit real-time trajectory data. However, because
of the extremely critical nature of this data link and the
absolute necessity of the capability to make important
command decisions at Bermuda, redundant or backup facilities
have been provided at this site.

During the Mercury-Scout mission, only a small
complement of Mercury flight controllers will deploy to

=5«



the sites and will serve only as observers, Operation
of the stations will be handled by the permanently
assigned personnel at the sites, under the direction of
a Maintenance and Operations supervisor.

An estimated 400 engineers and technicians will
man the range stations during the Mercury-Scout I
exercilse,



THE LAUNCH VEHICLE

The four Scout rocket stages and the vehicle's auxiliary
parts are:

First Stage: Algol, 30 feet long, 40 inches in diameter,
and developing 103,000 pounds of thrust, 1s.fin+stabilized and
controlled in flight by Jet vanes.

Second Stage: Castor is 20 feet long, 30 inches in
diameter and has a thrust of over 62,000 pounds. On the
Scout, the Castor 1s stabllized and controlled by hydrogen-
peroxide Jjets.

Third Stage: Antares 1s 10 feet long and 30 inches in
diameter with a thrust in excess of 13,600 pounds., Stabi-
lized and controlled by hydrogen-peroxide jets and utilizing
lightweight plastic construction throughout its design,
Antares is a scaled-up version of the fourth stage and is
the only motor developed specifically for Scout.

Fourth Stage: Altair, six feet long, 18 inches in
diameter, and having 2,800 pounds of thrust, is the smallest
of the four Scout stages. The spin-stabilized Altair
formerly was known as X-248. It is the third stage on the
Delta launch vehicle and was the first fully developed
rccket to utilize lightweight plastic construction through-
out.

Auxiliary Parts: The added Scout airframe parts consist
of control surfaces surrounding the nozzle of the first
stage, transition sections connecting the four rocket stages,
a PFibreglas-phenolic protective heat shield which covers
the third and fourth stages plus payload, the fourth stage
spin-up table, and the payload attachment structure.




TIME (Seconds)

0.0

n

T4

115
116

155
k70
471

510

SEQUENCE OF EVENTS

EVENTS
First stage ignites.
First stage burns out

Second stage ignites;
third stage heat shield
releaged; first stage
separated.

Second stage burns out,

Third stage ignites;
second stage separated.
Pourth stage heat shileld
released; payload anten-
nas erected.

Third stage burns out.
Spin motors ignite.

Fourth stage ignltes;
third stage separated.

Fourth stage burns out;
satellite injected into
orbit. Attached to
burned out fourth stage
casing.
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NEWS RELEASE

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
1520 H STREET, NORTHWE * WASHINGTON 2

TELEPHONEs: WOrth 2 ﬁ155 WOrth 3- 892‘:

FOR RELEASE: UPON DELIVERY
(expected about 12 noon, EST)

RELEASE NO, 61-241

Address by
James E. Webb, Administrator
National Aeronautics and Space Adminlistration
before the
Aero Club of Washlngton
Washington, D. C.
October 31, 1961

It must be a great satisfaction to the founders of the
Aero Club to know that they had the foresight to choose an
organization title which would not become obsolete as the
sclence and technology of flight progressed. "Aero," as
Webster points out, 1s a combining form which leaves room
for you to add space to your original interest and knowledge
in aeronautics.

Today I would 1ike to dlscuss with you some of the
highlights of both the "aero" and "space" aspects of our
national program. There 1s, of course, no clear-cut dividing
line between many of the fields of research and development
in aeronautics and space. The supersonlc airplane, for
example, uses atmospherlic alr for combustion; the rocket
carries its own oxldizer--yet jets and rockets have similar
fundamental problems of aerodynamics, combustion, and
materlals. The stratosphere, where jet planes operate
merges imperceptibly into "space."

Some of the results of aeronautical research are appli-
cable to spacecraft, and some of the work to develop space
propulsion systems and vehlcles feeds back into the tech-
nology of advanced alrcraft. It is vitally important to our
securlty and well-being that the United States achlieve and
maintain leadership in both these filelds.

The National Aeronautics and Space Act of 1958, which
established the agency I serve, stipulated:



", ..that activities in space should be devoted
to peaceful purposes for the benefit of all
mankind." '

It is the role of NASA to initiate and support projects
to:

Expand human knowledge of the phenomena in
the atmosphere and in space;

Improve the usefulness, performance, speed,
safety, and efficiency of aeronautical and space
vehicles;

Develop and operate space vehicles;

Study the benefits to be gained for mankind
through space activities;

Preserve the role of the United States as a
leader in aeronautical and space activities for
peaceful purposes;

Interchange information between the civilian
and military agencies to assure maximum effective-
ness of discoveries and know-how for all purposes;

Cooperate with other nations in space activities
and in peaceful application of the results;

and

Seek the most effective utilization of scientific
and engineering resources of the United States in
achieving these goals.

Five months ago, President Kennedy called for a national
commitment to a ten-year effort to advance, at the most rapid
rate possible, the broad technology of space exploration with
maximum advances in sclence to culminate in a manned expedition
to the moon. In his May 25 State of the Union Message, the
President said:

"Now is the time for a great new American
enterprise--time for this nation to take
a clearly leading role in space achieve-
ment..."

The first increment of thils program was approved in the
last session of Congress., Its implementation involves not one,
but a number of Government agencles--including the Department
of Defense, the Atomic Energy Commission, the Department of
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Commerce, and the National Aeronautics and Space Administration.

Universities are supporting the basic research activity
and will supply the program with increasing numbers of qualified
scientists and engineers.

American industry is designing and fabricating the boosters,
spacecraft, launch facilities, and worldwide tracking stations
for the many different types of space missions.

The aeronautics and space program 1is truly a national
effort. The objective of a manned lunar exploration within
the shortest time possible requires the planning and fitting
together of a large number of actions, a systematic organiza-
tion of the effort, and a constant evaluation of progress.
The results, and the effectiveness of the men and means employ-
ed must be constantly reviewed by a leadership capable of
hard-boiled adjustment to overcome deficiencies and to exploit
opportunities as they may arise,

Historically, our military services have participated in
and made great contributions to the development of our resources
as a nation, to our great explorations such as the Lewls and
Clark Expedition and those in the Antarc¢tic and during the
International Geophysical Year. They are now making great con-
tributions to our space effort.

It is, also, an interesting fact that our nation's
leaders in aviation and aerodynamic research, who have done
so much to provide the foundation for our military and com-
mercial air superiority, through the National Advisory
Committee for Aeronautics, are now through its successor
agency, NASA, applyling their experience, skill, and leader-
ship in this vast new effort. I refer particularly to Dr. Hugh
Dryden, Dr. Abe Sllverstein, and Ira Abbott. Of course, Joe
Walker, and others of X-15 fame are familiar to all of you.

In this same vein, I believe it 1s important to keep 1in
mind that some of our nation's most outstandingly qualified
men who have over the years made great contributions to our
national aviation position in universities and in industry have
accepted leading roles in our space program.

Dr. Robert Seamans before Joining NASA as Assoclate Admin-
istrator, spent fifteen years working with Dr. Charles Draper
in the Instrumentation Laboratory for Aeronautics at the Mass-
achusetts Institute of Technology and also taught at that
University. He then went on to spend five years with Radio
Corporation of America.

Mr. Thomas Dixon, who recently Jjoined us as Deputy to Dr.
Seamans, has distinguished himself for more than sixteen years
with the Rocketdyne Division of North American Aviation in the
development of our most modern propulsion systems for the space
age. He rose to Vice President at Rocketdyne.
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Mr. Brainerd Holmes, who tomorrow will take up his duties
as Director of the Office of Manned Space Flight Programs, has had
a distinguished career with the American Telephone and Tele-
graph Company and the Radio Corporation of America and occupied
a leading role in the successful accomplishment of our ballistic
missile early warning system,.

I could mention many other men in leadership positions in
NASA who bring the highest personal, technical, and professional
qualifications to this effort, but I mention these three par-
ticularly to show that there is a Joining in them, as they
exerclse their responsibility for leadership and management,
high technical qualifications in the three major fields of
instrumentation, of propulsion, and of electronics. There 1is
the o0ld saying in American industry that if you want to make
soap, you have to get a man who knows how to make soap. These
men, and many others associated with them, know the technical
side of aeronautics and space and are all experienced in the
management of large activities. Each has demonstrated a
personal earning capacity far beyond what the Government is
able to pay for their services. Each is thoroughly familiar
with the opportunlties and problems assoclated wilith our most
important technical military weapons system development efforts.
It is fortunate for this nation:that men with these high qualifi-
cations and such experience are willing to forego large earnings
in industry and a more normal personal and family life to supply
the leadershlp needed in our national space effort.

Our senior military leaders in these highly technical and
complex fields are making the same kind of personal contribution,
and the teaming of these civilian and military leaders is taking
place in a manner to ensure the success of the program in the
best tradition of American public service.

Before this group, it 1S not necessary to compare the
fifty-eight years of man's powered flight in the atmosphere
with the four years since man proved his ability to achieve
space flight. But it is important to recognize that the lead
time of 45 years, from the Wright Brothers to practical jet
alrcraft, offers us some measure of the magnitude of fthe
technical problems involved. To accomplish all that must be
done to mount a successful manned lunar expedition within ten
years will require every possible acceleration in technological
advances and their application. Research and development in
direct and in supporting areas must also be pursued to the
utmost of our abilities, and without let-up.

There are a number of important reasons for a national
comnitment to a large-scale augmented space program:
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The United States must master spaceflight in both its
unmanned and manned aspects as insurance against findilng
ourselves with an over-all technology inferior to that which
the Russians will develop as they design and build advance
spacecraft and work out supporting technigues for manned
voyages to the moon. If we were to permit the Russians to
surpass us, the time would certainly come, in line with theilr
own announced intentions, when we would find ourselves on the
receiving end of their advanced space technology, employed for
military and economic pressure.

Space research is a vigorously expanding fileld, whose
growth 1s comparable to the development of nuclear physics
after World War II. The NASA sclentific space program involves
both manned and unmanned lunar exploration. From the sclentifilc
standpoint, exploration of the moon 1s of great importance,
Having no atmosphere, winds, or rains, the moon offers scien-
tists a chance to study the very early matter of the solar sys-
tem in practically the form in which it existed billions of
years ago.

Another important point is that to millions of people,
today's space achievements have become a symbol of tomorrow's
sclentific and technical supremacy. We simply cannot afford
a second-best space effort, and we must always keep in mind
that the way in which the knowledge produced by space sclence
and technology 1s put to use will have powerful effects on
the minds of men throughout the world. This 1s the reason
that from the outset, our policy has been to share our space
knowledge wlith the world scientific community. We are cooper-
ating with a growing number of nations in many projects to
increase knowledge of the earth's environment and of the uni-
verse, In these cooperative projects, we do not exchange funds.
Each nation agrees on the work to be done, and each then pays
its own costs., Each participating nation stands to galn many
valuable contributions through interchange of 1deas between
scientlists and scientific organizatiorsin scores of other
nations.

Our country and the world will derive great practical
benefits from the accelerated space program. In marshalling
and developing the scientific and technical resources we will
need to accomplish the manned lunar exploration, we will be
advancing a technology that is certain to radiate great and
diversified benefits to almost every area of industrial and
intellectual activity. :

The national investment in space exploration is already

producing new materials, metals, alloys, fabrics, and compounds
which have gone into commercial production. More than 3,200
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space-related products have been developed in the United States.
They come from the 5,000 companies and research outfits now
engaged in missile and space work.

Direct, practical applications of earth--satellite tech-
nology promise to return early and outstanding dividends in
the form of improved communications and weather-forecasting
services.

Many in this audience have, from time to time, sighted
NASA's Echo I passive communications satellite, which was
launched in 1960. It has been seen, like a bright moving star,
by people in most countries. The huge, aluminized plastic
sphere, now in orbit for more than a year, has proved that it
is possible to transmit telephoene and other electronic messages
at transoceanic dilstances by reflecting radio signals from a
satellite.

Great interest has been shown by private firms in both
the Echo concept and in "active," or "repeater" satellites
that can receive messages at one point over the earth's sur-
face and transmit them to another or store them on tape, and
later re-transmit them to ground receiving statlons.

First. among these is Project Relay, for which the Radio
Corporation of America 1s designing and constructing . for NASA,
an experimental communications satellite to be launched in 1962.
Relay satellites will orbit at three to. four thousand miles from
the earth and will be used to demonstrate intercontinental tele-
vision as well as telephone communications.

The second project known as "Telestar" is a cooperative
agreement between the American Telephone and Telegraph Company
and NASA. Two or more active satellites will be built by A.T.&T.
at its own expense. They will be launched by NASA, with A.T.&T.
paying the costs and with the knowledge galned fully available
to advance the state of the art. These will orbit at six to
seven thousand miles from the earth. The third project is a
very lightweight satellite called SYNCOM, for which NASA also
has a contract with the Hughes Aircraft Corporation. SYNCOM
will be flown in what has become known as a 24-hour, or syn-
chronous orbit at the height of 22,300 miles. With the right
velocity and in an equatorial plane it will appear stationary
over a fixed point on the earth. SYNCOM will be launched late
next year as another experimental relay link for telephone and
telegraph messages.

One expert in the communications industry states that a

single satellite, costing about $40,000,000 and placed in a
22,300-mile orbit, could accommodate as much traffic as a
$500,000,000 cable system.
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Leaders in the communications industry are convinced that
communication: satellites present an enormous potential for
increasing our long-dlistance communications resources. For
the first time, worldwlde television becomes foreseeable,
and entirely new forms of global communications, such as
closed-circuit TV on an international basis, will become
possible., 1In the future, information from any nation may
be fed into computers in a central location at costs that
may open great opportunities for better factual analysis and
decision.

NASA's TIROS series of satellites has demonstrated the
possibilities of vastly more accurate and longer-range weather
forecasting. TIROS I transmitted nearly 23,000 television
pictures of the earth's cloud patterns. TIROS II, launched
last November, has transmitted more than 40,000 pictures and
has reported important information about the atmosphere and
the radiation of solar heat back from the earth,.

TIROS III pictures of Storm Eliza in the Pacific and
Hurricanes Carla and Esther on the Atlantic and Gulf Coasts
were valuable aids to the Weather Bureau in tracking these
cyclonic winds and issuing warnings. In fact, TIROS III
spotted Esther two days before the giant wind could have
been located by other means. NASA also used TIROS III for
weather support of Astronaut Glrssom's July 21 Mercury
suborbital flight.

Arrangements have been made to keep a TIROS weather
satellite in orbit at all times until a follow-on system
operated by the United States Weather Bureau and based on
the Nimbus satellite is brought into belng. Congress has
appropriated funds for the project, and the Weather Bureau
will this year initiate the first steps toward the Nimbus
worldwide meteorological network. Meanwhile, an inter-
national conference of all nations interested in partici-
pating in this new worldwide weather satellite system has
been called and will be held within the next few weeks.

A recent report by the House Committee on Science and
Astronautics states than "An improvement of only 10 percent’
in accuracy (of weather forecasting) could result in savings
totaling hundreds of millions of dollars annually to farmers,
builders, airlines, shipping, the tourlst trade, and many
other enterprises.

Since January 31, 1958, this country has successfully
launched 54 earth satellites, two satellites around the sun,
and two deep space probes. Among our most successful experi-
ments to date have been the Ploneer series of space probes.
Pioneer V, for example -- launched into solar orbit on March 11
of last year -- was tracked into space to a distance of 22.5
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million miles, still the greatest distance any man-made object
has been tracked. The satellite sent back scientific data on
conditions in space for more than three months untll communi-
cation contact was lost on June 26, 1960.

: We are developing advanced launch vehicles for both scien-
tific missions and for operational systems. They will have
greatly improved load-carrying capablility for unmanned space
experiments such as Ranger which will land instruments on the
moon, and Surveyor, a spacecraft that will be able to make a
so-called "soft landing" on the moon with more delicate scien-
tific instruments. Also under development are spacecraft that
will fly close to Venus and Mars.

The suborbital flights of American Astronauts Alan Shepard
and Virgil Grissom this year were important steps in Project
Mercury, the first phase in the United States program for manned
spaceflight., The flights were made to test the man and our first
man-carrying spacecraft, the Mercury. These flights were to
determine the quality of the vehicle, its systems, and man's
ability to handle them in space. These are necessary steps to
putting an astronaut in orbit around the earth.

In our manned spaceflight program, following Project Mercury,
is Project Apollo whose ultimate goal is a manned lunar landing.
The Apollo spacecraft will be large enough for living and working
gquarters to accommodate three men.

Apollo will first be placed into an earth orblt by the
Saturn launch vehicle which had its first stage test flight last
week. This is an eight-cluster stage with a thrust of 1,500,000
pounds. After the Apollo spacecraft 1s used as a manned earth-
satellite laboratory, it will be sent on voyages deeper into
space. These will include a three-man expedition around the
moon, and finally an actual moon landing and return late 1n this
decade. The Saturn launch vehicle which is now under develop-
ment will not be powerful enough for circumlunar flight and lunar
landing. NASA is developing much larger launch vehicles such as
the Nova, which will be almost as tall as the Washington Monument
and will deliver thrusts of more than 12 million pounds.

The policy of the present Administration is to press forward
in all related areas of scilence and technology at the most rapid
rate that can be Jjustified by the state of the art, without
involving the wastefulness of crash programs.

We have analyzed 2,200 separate tasks with respect to
possible schedules and probable costs. These elements were
fitted into a single master schedule through massive computer
runs (PERT) to determine that manned lunar exploration was
feasible within the ten-year period. We have found through
these studies an acceptable course along which to initiate
action, but it is important to recognize that we still face



a number of problems which are unresolved and await further
research and technological advance.

For those particularly interested in space science, I
would like to emphasize that basic science projects have not
been subgrdinated to manned space flight but rather have been
increased and given added emphasis as necessary first steps in
all our programs. Research that can be conducted here on earth
on the scientific and technological problems assocliated with
space has been increased wherever this was the most efficient
way to accomplish the desired results.

There have been so many dramatic developments 1n the space
program that people are prone to forget that NASA is pursulng
vigorous, basic research in aeronautics. Our research centers
concern themselves with everything from pure research on gas-flow
phenomena, to applied research on aerodynamic heating, stabllity,
and control of advanced vehicles, and chemical and metallurgical
studies of materials, to name only a few.

Among other important areas under intensive research is
that of work with advanced experimental aircraft such as the
X-15 experimental airplane. All of you have read how new speed
and altitude records are being scored by the rocket-powered i
X-15 in almost every flight. Within the past two weeks, NASA's
Joe Walker set a new speed record of 3,920 miles an hour, or a
little more than five times the speed of sound. That's about
twilce the velocity of a bullet. Walker's partner, Major Bob
White, not too long ago piloted the X-15 to a record 217,000
feet or about 41 miles altitude.

In the civil aviation field, the sonic barrier stands in
the way of greater speed for current Jet transports, although
those we have today carry passengers to thelr destinations in
little more than half the time required a few years ago. Yet,
we know that 1t 1s feasible to develop a commerical transport
that will fly at three times the speed of sound.

Private industry unaided could not finance the job. The
NASA budget for Fiscal Year 1962 contains substantial increases
for aeronautics research, including $6,200,000 for research to
ald the Federal Aviation Agency in the development of supersonic
transport alrcraft. Thils is double the amount for such research
in the 1961 budget. NASA work in the supersonic transport field
is concerned with aerodynamics, propulsion, structures, and
materials, and in supporting research effort by the industry.

To provide for these industry studies, the FAA budget for
1962 includes 11 million dollars.
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Recently, the two agencles =~ NASA and FAA -~ jolned with
the Department of Defense to look into the subject of super-
sonlc %ransport development. A Task Force of the three agenciles
gathered information from industrial and Government sources.

We have reached agreement on certain basilc prihciples for

the project., These are that the pro%ram is one of Government
assistance to industry; that competlition should be used to
maximum advantage; that direct Government rinancial asslstance
should be provided only to the point from which Indust can
carry on alone; that the civil alr carriers should participate

actively; and that the maximum feasible recovery of direct
Government expenditures should be sought.

It is especlally interesting, I think, that the Task Group
emphasized this observation: ""The B-58 and the B-70 bomber
programs and broad earlier research and experience of supersonlc
flight from which they evolved provide the United States with a
unlque capabllity for developing a supersonic transport.”

" Now, let us turn to industry thinking on the subject of
supersonic transports. In the first place, Industry estimates
that there 1s a world market for upwards of 200 such planes.

As manufacturers envision these planes, they would have a range
of 4,000 miles, or roughly the distance between New York and
Berlin. They would carry from 100 to 150 passengers and cruise
at about 2,000 miles an hour at 70,000 feet.

Considerable research will be required for the design of
a wing that will be efficlent at both low and high speeds. One
idea 1s for a wing that can be mechanically swept back to a
"delta" shape when the plane enters 1ts high speed range. We
have already established research programs to study fuselage and
wing structural materials that will withstand the heat condi-
tions of Mach 3 flight. It is expected that surface operating
temperatures will range from 450 to 600 degrees Fahrenhelt at
Mach 3.

On the problem of engines -- and this 18 a problem ~--
industry representatives believe that a new Type must be
developed. Present engines are not considered suitable for the
supersonic transport, and there 1s almost unanimous preference
for some form of turbofan engine. The greatest power need will
be at altitudes over 40,000 feet where the plane accelerates
from subsonic into the supersonic speeds,

The primary requirement is to maintain high efficiency over
all speed ranges. Ideally, at subsonic speeds, the supersonic
transport engine should be as efficlent as present jet-transport
engines and, at supersonic speeds, nearly twice as efficient.
This 1s a tough requirement, but we do not see serious funda-
mental obstacles to building such an engine.
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In addition to high efficlency, we must with supersonlc
engines: 1) maintain noise levels little higher than those of
current engines; 2) develop thrust reversers for' high-speéd;
3) utilize cheap fuels and lubricants; and 4) solve a host of
other problems, many of them undefinable at present. It will
take a long time -~ probably extending us into the 1970's -~
and 1t willl take many millions of dollars.

The proposed supersonic transports can use exlsting inter-
national ailrports, but will require higher touchdown speeds and
longer landing distances than current subsonlc jJets. It 1s
belleved that touchdown speeds will range from 170 to 145 miles
per hour with runway lengths of 8,000 to 9,000 feet. These
compare with 120 to 130 miles per hour and 6,500 feet for the
present subsonic Jjet aircraft.

One of the problems -~ concerning all of us -~ that must
be overcome in this venture into the supersonic commercilal field
is that of noise. NASA is progressing with its research on Jet
noilse, to learn more about the mechanisms that cause 1it, and on
methods of suppressing it. Jet noise 1s not only a communlty
nulsance, but it also causes aircraft structural fatigue and
equipment fallures. Our research is partlcularly almed at re-
ducing further the noise generated by jJet engines of the fan
type.

Noise of ailr rushing by the outer skin of an alrplane 1n
the so-called "boundary layer" is also a vexing problem today,
as evidenced by the tons of acoustic insulation used in high-
speed jet transports. This problem will, of course, become even
more severe as greater speeds are attained. NASA is working -
hard on research on boundary layer noise, using both high-speed
wind turinels and in-flight experiments with the X-15 and other
flight research vehicles.

Still another aspect of the nolse problem 1s the sonle
boom. NASA experimental work has resulted in a good under-
standing of many of the factors involved. Much additional work
is required to gain the information needed to predict accurately
the boom expected from supersonic transports. We must deter-
mine operating techniques to minimize annoyance on the ground.
Fortunately, we have established the fact that sonic booms do
not cause problems for other alrcraft flying through the boom-
pressure wave created by supersonic aircraft.

Safety is another problem that can scarcely be over-
emphasized. We are constantly engaged in research on such
factors as wet runways, lmproved tires and treads, more
efficient braking, and reductlion of fire hazards.
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Let me tell you a little about some interesting and ex-
tremely important studles we have recently made of the effects
of slush on runways. At our Langley Research Center, we have
a test arrangement in which a 100,000~pound car is accelerated
hydraulically and runs down a track at 150 miles an hour. Tine
after time, an alrplane wheel carried by this car has been run
through slush at various depthsto find the effects on landing
and take-off of our present-day jet alrcraft. Some of the dis-
coveries have been surprising.

For example, as little as one-half inch of slush on an
airport runway can seriously hamper the take-off of a jet trans-
port. A rough rule of thumb developed from the data obtained in
these tests 1s that for each half Inch of slush or water on the
runway, approximately 1,000 feet more of ground run is required
for a jet transport to take off.

This 1s the kind of research that might be called "an ounce
of prevention.”" There 1s no way of giving meaningful statistics
or figures but, unquestionably, accidents have been prevented
and more will be, as a direct result of this research.

I have touched upon only a few examples of the many problems
that NASA is attempting to solve in the field of aeronautics.
In the past, unfortunately, our rapid progress to new aerial
frontiers has not always been accompanied by full commercilal ex-
ploitation of the sclentiflc and technical information acquired.
We still need to:

...Develop a high degree of versatility in our aircraft,
thus eliminating many of the speclalized types.

... Increase the maximum-minimum speed ratio.
. . .Reduce operating costs.
« . Provide true all-weather capabllity.

...Improve the acceptability of the various air vehicles
from the viewpolnts of noise, safety, and convenience.

.. .Provide new capabllities, such as vertical take=-off
which wlll broaden the usefulness of the machine.

During the next 10 years, NASA research of this nature will
provide the foundatlons for the more useful and more versatile
alrecraft of the future.

I would like to add a few words about NASA!'s organization,
and funding.
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The organization problems of the new program have been acute.
However, in the past elght months we have established a pattern
that 1s, at one and the same time, practical and flexible. It
takes account of the best abilities of our senior people, estab-
lishes strong leadership in our research and operational centers,
gears authority and responsibility together, and provides for
sensitive but effective command and control of the resources
required in the space program.

We have divided our work into four major program categories:
1; advanced research and technology in aeronautics and space;
2) scientific study of the space environment and celettial bodles,
through all avallable disciplines, and by instrumented ummanned
satellites and space probes; 3) application of earth satellites-
to such immediate uses as weather observation, global communica-
tion and navigation; and 4) exploration of space by man,

Each of the four NASA Program Directors, within his parti-
cular program area, has over-all responsibility for projects,
establishes technical guldelines, budgets and programs funds,
schedules each project, and evaluates and reports progress.

The Directors of NASA's research and development centers
report directly to the Assoclate Administrator who serves as
general manager. In this way, the directors have an increased
voice in policy-making and in program decisions.

Looking back at highlights of the past elight months, there
was the work involved in evaluating the resources and require-
ments, integrating our efforts with those of the Department of
Defense and other Government agencles, working with the Director
of the Budget, the Vice Presldent and the Space Council, and the
President, himself, to determine the total range of Executive
Branch requirements. There were the approximately thirty
appearances before Congressional bodies to Justify the Presldent's
recommendations; there were the linnovations required in the
communications satellite field to carry on the research and
development to meet governmental requirements and at the same
time bring into play, in a manner consistent with the public
interest, the very large resources of the principal potentlal
user of any foreseeable system (the American Telephone and
Telegraph Company).

For Eiscal Year 1962, the National Aeronautics and Space
Administration has a budget of $1,671,750,000. This includes
$245,000,000 for construction of new and supporting facllities
and $1,220,000,000 for research and development. Eighty
percent of the research and development budget goes to industry
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and to private organizations. Funds for advanced aeronautics
and supersonic transport research total about $31,000,000.

The 1962 NASA program is approximately double that for
1961, Funding requirements will double again in 1963 to meet
the goals recommended by President Kennedy.

In concluslion, it has been only four years since the filrst
man-made satellite orbited the earth. The rate of change 1n
this new sclence and technology 1s tremendous. v

The United States program is based on securing for the
peaceful beneflt of all mankind the posltive galns to be attalned
through an expansion of the knowledge of the unlverse, the
utillzation of space for many valuable purposes, the ilmprovement
of flight within the atmosphere, and the advancement of our
sclentlflc and technologlcal progress at the most rapid rate
posslible. We now have, I think, a natlonal space effort charac-
terized by initlative on the part of many able men and respon-
sibility on the part of those who had to make the governmental
decislons, all in the best tradition of American democracy.

We recognize that our security would be Jeopardized if we
did not keep up to date but permitted ourselves to slip Into a
second~best posltion.

We are determined to make the effort required to be filrst
in aeronautics and space.

END
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Pregramt Place satellite in near-pblar Earth orbit and recover capsule.
Program Roshtar Orbit achieved and capsule retrieved.
! femmit - [o]
Pw.’. soo (Moo 147.07 b + 81,69

A,
h

Velositys 17,

e {ii‘v.uas,a

246.06 Peoslol 00,84 min.

500 (Average)

3

y - PN YT o
tnsirumontaiicas

cylecd Coalijvracticns

. Poylocd Lnd lactrvmentaion
cond g8 ba(’ro and capsule: C‘J: sl VCE' aa?uﬁ 2 100 1b3 . (ADDI‘OJ‘: ),
24, nlgh, 5 ft. diemeter including second stege casing
‘ and 300 1b, recntry cgpsule,
Cylindrical retrorockets and recovery aids.

nstruments for testing of adjustments made as a result of
deficlencies found in previous Discoverers; radiation
rmeasurement equindena

ITXXX YHHHAODSIA

Yeoncal@orst 20,005 MC
Power Sunzvyt Not available
Addtticnal Catss Capsule conta*nec experiments to study effects of
radiation on; (1) various metal s=mples, (2) genetic properties of
seed corn, (3) shieldin" meterials, and {4) solar cells. A trans-
mitter on Diicoverer vehicle emitted siznals for investigation of
ionospheric effects on radio propagation.

Thoriment of Defenze Suet Qetober 16, 10




Inslesmeniciicns Not avallable

Vseasmitiorot Not aveileble

Power Sopplys - Not zvailable

SR ol ST AR O '.'”.f.”“.«’ YTDAS TV
Cisjeets Midas IV Kajor Cllctivas (l) Place experimental
1S5X Alpha Deita setellite in Earth orbit, (2) eject
- West:«ord diu‘..,..x.Cu.
Prleat Do Ul 8. Alr Force 0
[{
N
Claumitoli Gotober 21, 1961 liofor Buswlies Orbit achleved, Dipoles S
ejected. O
fwm o Vandenverg AFB, Calif,
Lifotlmas Not avallable
Fitghs Progren *
Lodach Vauicls stlas Agena. Stegest (1) Kodified Atlas'D' (2) Agena !'B!
LindH Weizhee 253 3,500 Ibs. Pimensiczet G8 I't. high, 10 f£t. base
diameter
P Pnsgrans Place satellite in near-circular, polar orbit
Poogram Qosolivs Orbit achieved
\"[0~ vailable bvclinciion: Not uvai.l able
Not available Podleds 172 Min,
Veloelty:  Not available
¢ Peyload Aad Insiumcniciion
e laichiz: 3500 Lbs (Anoro )y
Uimenslonet 20 1y, o WA o ‘diameter Foylcad Walchts: 35 . X -
- "hig‘}'a tetal weight for orbit. (Includes -
entire second stage). 2
o e - S k2
Peylocd Conligueciion: Not available "
<

sddtsionc! Datas

Uf. - nepartment of Defense Datav October 25, 1961

[EREE S

PRt il e e e d Ba il A Lintasested, Washihgiea 25, D&,




SR T it pae ""v St RAAN L
AT ACYLUVITEIS SRy DILECOVIIRER 07 TY
Prolecs Digcoverer m}:xix Malur Chicliveo TCEﬁ deSig oL iu.bili.ty
- $ L. e ~ A ~ -y
of orbit, recentry and recovery
. syshems s orblit, eject and rccover
Projoct Dlrcciios Ue 8. Alr Force capsula.
Leenehods Ocuober 23, 1961 Pajor Rocolict Orbit not achileved,
422 PM EDT ‘
Jwmt Vandenberg AFB, Calif.,
Lifetinies Not applicable

TE-19~8

FE RPN R
Fitole Pesoran

Levack Vahicics  Thor Agena. Stages: (1) Modified Thor booster,
(2) Agena B,

LitCiVeighes 115,500 Blmcsutens 81 £t. high; 8 ft. base
‘ : diameter
Peogramt * Place Satellite in near-polar Earth orbift and recover capsule,

Progrem Rosultss Orbit not achleved, bparently due shut-down of Agena
prior to attainment of necessary velocity. :

etoce {lech Not applicable, Inslinctisns Not appllcable

opce (Mileoh Not applicable Peviods Not applicable

Por
A e
~g

Voiocity: Nol apiilcable

Paylozd ...nd Inegremcniaiion
lmonsions: Second sbage and capsule: Pbﬂu#Thfdw-Z 100 1bs. (ApDrOk.)
25 f£t. high, 5 ft. diemeter including second stage casing and
300-~1b., re_en‘cry capsule.
Poylead Configursticns Cylindrical

lactomeniarion: Lnstrumeribs. for tesbting adjustments to ellminate previous
Digcoverer deficlencies;. experiments to provide data for
advenced gpacecralt design.

Teznomitiers: Not avadlable
Power Sepalye Not available

ITIXXX HUYHA0OS1d

e 8
PRI S

USAF, Departwent of Leflense

Last]

.: ° Cctober 28, 1961
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